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SI Report 

• SITE SUMMARY 

Celia's Laundry, Inc. (CLI) 
Eleanor Roosevelt Street, San Juan, PR 

Celia's Laundry, Inc. (CLI) is located on the first floor of a two (2) stories building that is on the 

north side of Eleanor Roosevelt Street and is surrounded by other commercial facilities. There is a 

residential apartment on the second floor. There are three (3) concrete buildings on the eastern, 

western, and northern sides of the property and there are no day care centers or schools within 200 

feet from the site. The site is rectangular in shape and consists of a concrete-covered parking area to 

the south, one concrete-covered area to the west of and besides the CLI building, another small 

concrete-covered area to the north and besides the CLI building, and a large area with exposed soil 

also to the north of the CLI building. This large area of exposed soil is in the backyard of the 

property and has small areas covered with vegetation or gravel. Figs.l and 2; Refs. 1, 2 and 3. 

Inside the CLI building there is a reception area, two large halls where the regular machine wash, 

drying, and ironing of clothing is performed, and a dry-cleaning area. The dry-cleaning area is in a 

room on the northern side of the building that opens into the property backyard. This room is 

covered by a metal roof and consists of a concrete platform with a primary containment system (i.e. 

ditch). The primary containment system is below the dry-cleaning machine it consists of a ditch 

covered by a metal screen, and was designed to collect any tetrachloroethylene accidentally released 

from the machine. Refs. 2 and 3. 

All the solvent collected inside the ditch is then pumped back into a 55-gallon metal drum that is 

constantly connected to the dry-cleaning machine for reuse. Both the dry-cleaning machine and the 

55-gallon drum are kept above the primary containment system. No secondary containm~nt system 

exists at the site that will prevent any tetrachloroethylene accidentally released from this primary 

containment system from reaching the area of exposed soil in the backyard. The fact that there is a 

concrete ramp next to the primary containment system, which reaches the exposed soil in the 

backyard, may increase risk of any chemical from reaching the ground surface. Refs. 4-6. 

CLI have been engaged in the dry-cleaning, machine washing, drying, and ironing of clothing since 

1978. Tailoring is also performed at the site. According to Mrs. Celia Aristy, Manager ofCLI, Mrs. 

• Noemi Lopez, who also lives on the second floor, owns the property. Currently there are 10 

employees working on site. CLI has an updated PREQB air emissions permit (PFE-65-0 101-00 19-I-
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II-0) to operate a dry-cleaning machine, a boiler, and two electric dryers. The rinse water from the · 

washing machines is discarded directly into the Puerto Rico Aqueduct and Sewers Authority 

(PRASA) sewer system. Refs. 7 and 8. 

The dry-cleaning process at CLI is performed using tetrachloroethylene (UN 1897). During an 

Off/On Site Reconnaissance performed on November 29, 2001, five (5) corroded 55-gallon metal 

drums were observed on the backyard (northern side) ofthe property. Two of these drums were 

labeled as containing tetrachloroethylene and were located over an uncovered, outdoor concrete 

platform with no containment system. To the north and besides these two drums, there was another 

corroded drum, also labeled as containing tetrachloroethylene. This drum was partially buried 

directly into the ground, laying on its side and located over the exposed soil area on the backyard 

(Figure 2). At the moment of the Site Inspection activities performed on March 1 7, 2004 personnel 

from the Superfund P A/SI Division observed that the drums were removed from the areas described 

above. Refs. 3 and 6. In the area of exposed soil on the backyard, the remaining two (2) corroded 

55-gallon metal drums that were observed next to and to the north of the three (3) drums containing 

tetrachloroethylene during the Off/On Site Reconnaissance performed on November 29,2001 were 

also removed. These drums were also partially buried directly into the ground and laying on their 

side (Figure 2). According to Mrs. Aristy, these drums were previously used to store kerosene. One 

of these drums was over the gravel area while the other was over the exposed soil (Figure 2). Refs. 

3 and 9. 

Within a 4-mile radius from the site there are twenty-seven (27) PRASA drinking water wells. Two 

(2) of these wells are within a 2-mile radius, are downgradient (Pozo Truman and Pozo Miguel 

Such), and were closed in 1987 due to contamination with volatile organic compounds (VOC's), 

including tetrachloroethylene, among others. There are also two other PRASA drinking water wells 

that are downgradient and within Yz - mile distance from the site (Pozo Extension Roosevelt and 

Pozo Parque Roosevelt), but are not operational. Refs. 6, 10, and 11. The fact that 

tetrachloroethylene is being used at the site for the dry-cleaning process since 1978, that there were 

four ( 4) 55 -gallon metal drums labeled as containing either tetrachloroethylene or kerosene laying on 

• their side and directly over the ground at the site, and that there are two wells located downgradient 
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from the site closed due to contamination with VOC's (including tetrachloroethylene), CLI 

represents a threat to other drinking water wells in the area. Refs. 6 and 22. 

The CLI site is located over the San Juan region. The area consists of a very gently sloping coastal 

plain in the northern part and a low to moderate hilly section on the south. The coast is marked 

mostly by sand beaches, but at the western end of the area eoliniate crops out in the sea cliffs of San 

Juan and the adjoining low hills as well as in the chain of small rocks that rise offshore. Behind the 

coast there are several enclosed to nearly enclosed lagoons, including the Bahia de San Juan. In the 

southern part of the coastal area, several hills and steep-sided rocky ridges of Miocene limestone rise 

abruptly from the featureless plain. To .the south the uplands, which are underlain by rocks of Late 

Cretaceous to late Paleocene or early Eocene age, the ground rises progressively and develops a 

rugged aspect only at the southern edge of the map area. The upland is underlain by a sequence of 

much-deformed rocks that consist of volcanic, tuffaceous, sedimentary rocks, and the Aymam6n 

formation. The soils are mainly clay, silt, and sand, mainly red or mottled red and light-gray, which 

includes Mucarabones Sand and San Sebatian Formation in the area east of Rio Piedras. The 

thickness of this formation is variable but probably greater than 100 m in certain places. The 

regional groundwater in the upper and lower aquifers within the Bayam6n-Loiza region flows 

northward from surficial exposures of the formations of Tertiary age, where the recharge occurs, to 

eventually discharge into swamps and lagoons along the coast. Ground water also moves locally 

towards the mainstream systems of the Rio Bayam6n, Rio Piedras, and Rio Grande de Loiza. The 

Bayam6n-Loiza region includes the San Juan metropolitan area, which is comprised of the capital 

city of San Juan. The population of the region was approximately 434,374 in 2000. Estimated total 

ground water withdrawals of0.94 Mgal/d were a small fraction of the total public water supply in 

the Bayam6n-Loiza region in 1987. Public water supply wells located throughout the San Juan 

metropolitan area were in stand-by status most of the time, and were activated only during 

emergency situations. Fig. 1; Refs. 12-14, and 46. 

The population within a 4-mile radius from the site relies on public (PRASA) wells for their 

domestic use. Currently there are twelve (12) public water wells within a 4-mile radius from the site 

that are either abandoned or on a standby status. The Hiram Bithorn and Las Americas wells are in a 

standby status but will open in case of an emergency or drought and can serve a population of 
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approximately 1,581,248 persons. Other wells have been kept closed since 1987 (Trina Padilla, 

Escorial, Los Caobos, Puerto Nuevo , Los Pollitos, Manuel A. Perez II, Pozo Los Caobos, and 

University Gardens) due to VOC contamination, sodium, and chlorides, among others. During that 

same year also, VOC was detected in other two (2) PRASA wells (Truman, Miguel Such) located 

within the target distance limit. Refer to question 8 for more information on these wells. There is a 

Wellhead Protection Area within a~ mile radius from CLI. Refs. 11, 15 and 16. 

There are no public or private surface water intakes downstream and within 15 miles distance from 

the site. The site is bordered to the north by Cano Martin Pena, which flows into the Laguna San 

Jose, the Rio Puerto Nuevo, and the Bahia de San Juan. Caiio Martin Pena is at approximately 1.02 

miles from CLI and converges into the La Laguna San Jose at approximately 1.61 miles 

downstream. The Bahia de San Juan is approximately 2.76 miles from the site. There are three (3) 

wetlands (Laguna La Torrecilla, Torrecilla Baja, and Laguna de Pinones) within 2- 3 miles radius. 

Within the Torrecilla-Pinones wetlands there are a Critical Wildlife Coastal Area, a wetland, and a 

State Natural Reserve, a fishery (marine sport shore fishing area I). There are four (4) Critical 

Wildlife Areas within a 4-miles radius from CLI, these are: the Pinones State Forest, which is also a 

Critical Wildlife Area, the Caiio Martin Pena State Natural Reserve, the San Jose Lagoon, and the 

San Juan Bay. In the sensitive environments mentioned above and within a 4-mile radius from the 

site, there have been sightings or are the habitat oftwenty four (24) animals and sixteen (16) plants 

that are listed as Threatened or Endangered Species. Refs. 17 and 18. 

Personnel from the PREQB Superfund P A/SI Division performed an On-site reconnaissance at the 

CLI site on November 29, 2001. During that visual inspection five corroded, 55-gallon metal drums 

were observed on the backyard of the property (northern side). Two of these drums were labeled as 

containing tetrachloroethylene and were located over an uncovered, outdoor concrete platform with 

no containment system. To the north and besides these two drums, there was another corroded 

drum, also labeled as containing tetrachloroethylene. This drum was partially buried directly into 

the ground, laying on its side and located over the exposed soil area on the backyard (Figure 2). In 

the area of exposed soil on the backyard, two additional corroded metal 55-gallon drums were 

• observed next to and to the north of the three drums containing tetrachloroethylene. These drums 

were also partially buried directly into the ground and laying on their side (Figure 2). According to 
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Mrs. Aristy, these drums were previously used to store kerosene. One of these drums was over the 

gravel area while the other was over the exposed soil (Figure 2). Due to the conditions of the site, to 

the operational history, to the fact that the drums mentioned before were buried in the soil, personnel 

from the PREQB Superfund P A/SI Division performed sampling activities at CLI as part of a 

Screening Site Inspection. During the sampling activities, nine (9) soil surface samples were 

collected on site and within 0-1/4 mile distance from the site at a depth of approximately 0-3 feet. In 

addition, three (3) groundwater samples were collected from two (2) potable water drinking water 

wells within 2 miles radius from the site. (Table 2). The inorganics lead (260 ppm1
), mercury (.68 

ppm), and zinc (5,550 ppm) were detected in the soil samples collected on site at concentrations 

higher than three times the background samples and higher than the Contract Required Quantitation 

Limits (CRQL's). Regarding the groundwater samples, since there were no background samples 

collected, the results were compared only with the CRQL' s. The inorganics calcium (39,000 ppm), 

copper (60 ppm), iron (4,700 ppm), magnesium (8,000 ppm), manganese (190 ppm), and 

sodium (100,000 ppm) were detected higher than the CRQL's. Refs. 3, 6, 19, and 20 . 

1 ppm = parts per million 
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Eleanor Roosevelt Street, San Juan, PR 

SITE ASSESSMENT REPORT: SITE INSPECTION PRIORITIZATION 

PART I: SITE INFORMATION 

1. Site Name/Alias: Celia's Laundry, Inc. 

2. Site Address: 
Street: 24 7 Eleanor Roosevelt Street 

-=--~------------------~--~==-------------City: San Juan State: PR 
~~~------- -~~----------

County: Hato Rey Zip Code: 00919 
------~----- ---------------County Code:. Cong. Dist.: ------------- ---------------

3. CERCUS ID NO.: PR00002196368 

4. Block No.: N/A Lot Nos.: N/A 

5. Site Coordinates*: 
Latitude: 18.4200° N Longitude: 66.0630°W 
USGS Quad(s): San Juan, PR 

~~~~~--~~~------------*Determined using the Garmin's GPS Ill Plus Personal Navigator. 

6. Approximate size of site: 1,100 ft2 

~------------------

7. Owner: Mrs. Noemi Lopez 
Address: Eleanor Roosevelt Street 

Street: 247 

Telephone No.: 787-765-4325 

~--~------------------~--~~~-----------City: San Juan State: P.R. ......,..,,...,...,...,..-----------
County: Zip Code: 00919 --------------- ---------------

8. Operator: Celia's Laundry, Inc. Telephone No.: 787-765-4325 
Address: 

9. Type of Ownership: 

Street: 24 7 Eleanor Roosevelt 
City: San Juan 

County: Hato Rey 
State: PR 

.....,..,::""'::""::-::-----------
Zip Code: 00919 ---------------

~ Private D Federal D State D County D Municipal D Unknown D Other 

10. Owner/Operator Notification on File: 

D RCRA 3001 - Date: 
~None 

D CERCLA 103c- Date: 
D Unknown 
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11. Permit Information: 

Safety Kleen Transporter 
Air Emission Operation 
Permit 

12. Site Status: 

~ Active 

13. Years of Operation: 

Celia's Laundry, Inc. (CLI) 
Eleanor Roosevelt Street, San Juan, PR 

PRD 090399718 10/18/2000 UNKNOWN 
PFE-65-0101-

0119-1-11-0 
10/14/2004 UNKNOWN 

D Inactive D Unknown 

from (beginning year): 1978 to (ending year): PRESENT 
------

14. Identify the types of waste sources (e.g., landfill, surface impoundment, piles, stained soil, 
above- or below-ground tanks or containers, land treatment, etc.) on site. Initiate as many waste 
unit numbers as needed to identify all waste sources on site. 

(a) Waste Sources 

(b) Other Areas of Concern 

No other areas of concern have been identified. Ref. 3, 19 and 21. 

15. Describe the regulatory history ofthe site, including the scope and objectives of any previous 
response actions, investigations and litigation by State, Local and Federal agencies (indicate 
type, affiliation, date of investigations). 

B Currently Celia's Laundry, Inc. (CLI) operates at the site. OnNovember29, 2001 personnel 

of the PREQB Superfund P A/SI Division performed an Off/On Site Reconnaissance to the 

Celia's Laundry facility. Mrs. Celia Aristy, owner of the site, informed us that the dry cleaning 

process was performed using tetrachloroethylene pumped from a 55-gallon metal drum 

connected to and located besides the dry cleaning machine. During the Off/On Site 

Reconnaissance five (5) corroded, 55-gallon metal drums were observed on the backyard of the 

property (northern side). Three (3) of these drums were labeled as containing 
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tetrachloroethylene and were located over an uncovered, outdoor concrete platform with no 

containment system and next to an area covered with gravel. Both the concrete platform and the 

area covered with gravel were next to an area with exposed soil where two (2) other corroded 55-

gallon metal drums were observed. These drums, previously used to store kerosene, were 

partially buried in the ground. During the same inspection it was observed that these partially 

. buried drums were laying on their side. Refs. 3 and 22. 

B On May 17-18, 2004, the PREQB Superfund P A/SI Division performed a sampling event as 

part ofthe Screening Site Inspection process at CLI. During the sampling activities nine (9) soil 

samples were collected on and off site and three (3) groundwater samples were collected from 

two (2) public drinking water wells located within a 2-mile radius from the site. The inorganics 

magnesium (7,900 ppb2
), calcium (39,000 ppb), aluminum (200 ppb), cooper (31 ppb), iron 

{4,700 ppb), manganese (170 ppb), and sodium (66,000 ppb) were detected in one (1) ofthe 

downgradient wells sampled (PRASA Hiram Bithom) higher than the Contract Required 

Quantitation Limits (CRQL's) (Table 2). The inorganics lead (260 ppm), mercury (0.68 ppm), 

and zinc (5,550 ppm) were detected in the soil samples collected on site at concentrations higher 

than three times the background samples and higher than the Contract Required Quantitation 

Limits (CRQL's). Refs. 4, 19, and.48. 

(a) Is the site or any waste source subject to Petroleum Exclusion? Identify petroleum 
products and by products that justify this decision. 

Available analytical data cannot confirm or deny the existence of petroleum products. 

(b) Has normal farming application of pesticides registered under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA) occurred at the site? Have pesticides been 
produced or stored at the site? Have there been any leaks or spills of pesticides on site? 

Information that either denied or confirmed this information was not available during 
this investigation. Ref. 3. 

(c) Is the site or any waste source subject to RCRA Subtitle C (briefly explain)? 

Neither the site nor any waste source inside CLI is subject to RCRA Subtitle C regulations . 

2 ppb = parts per billion 
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(d) Is the site or any waste source maintained under the authority of the Nuclear Regulatory 
Commission (NRC)? 

Neither the site nor any waste source is maintained under the authority ofthe NRC. 

16. Do any conditions exist on site, which would warrant immediate or emergency action? 

Currently there are no conditions that would warrant immediate or emergency action. 

17. Information available from: 

Contact: MI~LDONADO 
Prepared by: ~· 

Agency: PREQB Telephone No.: (787) 764-8824 

Agency: PREQB Date: September 2004 
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PART II: WASTE SOURCE INFORMATION 

For each of the waste units identified in Part I, complete the following items. 

WASTE UNIT: 1- CONTAMINATED SOIL 

Source Type: 

D Landfill 
D Surface Impoundment 
D Drums 
D Tanks/Containers 

Description: 

lg] Contaminated Soil 
D Pile 
D Land Treatment 
D Other 

1. Describe the types of containers, impoundments, or other storage systems (i.e., concrete - lined 
surface impoundments) and any labels that may be present. 

+ Celia's Laundry, Inc. (CLI) is an active facility that has been operating in the same 

location since 1978. CLI is a two (2) stories concrete building bordered by the parking 

area on the southern side and three (3) other concrete buildings on the eastern, western, 

and northern sides. The property consists of approximately 1,100 ft2 and is surrounded by 

a cyclone fence. During an Off/On-Site Reconnaissance performed by PREQB Superfund 

P A/SI Division personnel on November 29, 2001, corroded 55-gallon metal drums were 

observed on the backyard of the property (northern side). Three (3) of these drums were 

labeled as containing tetrachloroethylene and were located over an uncovered, outdoor 

concrete platform with no containment system next to an area covered with gravel. Both 

the concrete platform and the area covered with gravel were next to an area with exposed 

soil where two (2) other corroded 55-gallon metal drums were observed. These drums, 

previously used to store kerosene, were partially buried in the ground. During the same 

inspection it was observed that the drum over the gravel arya and one of the drums 

partially buried were laying on their side. Fig. 2; Refs. 1, 3, 6,and 9. 

2. Describe the physical condition of the containers or storage systems (i.e., rusted and/or 
bulging drums). 

+ During an Off/On-Site Reconnaissance performed by PREQB Superfund P A/SI Division 

personnel on November 29,2001, five (5) corroded 55-gallon metal drums were observed 

on the backyard of the property (northern side). During the same inspection it was 
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observed that the drum over the gravel area and one of the drums partially buried were 

laying on their side. Refs. 1, 3, 5, 6, and 9. 

3. Describe any secondary containment that may be present (e.g., drums on concrete pad in building 
or aboveground tank surrounded by berm. 

There were three drums labeled as containing tetrachloroethylene and were located over an 

uncovered, outdoor concrete platform with no containment system and over an area covered 

with gravel next to the platform. Both the concrete platform and the area covered with gravel 

were next to an area with exposed soil where two other two other corroded metal 55-gallon 

drums were observed. These drums, previously used to store kerosene, were partially buried in 

the ground. During the same inspection it was observed that the drum over the gravel area and 

one of the drums partially buried were bent over their side. Figs. 2, Ref. 1, 4-6, 9, and. 22. 

Hazardous Waste Quantity: 

During an Off/On-Site Reconnaissance and Site Inspection performed by PREQB Superfund 

PA/SI Division personnel on November 29, 2001, five (5) corroded, 55-gallon metal drums 

were observed on the backyard of the property (northern side). These drums, previously used to 

store kerosene, were partially buried in the ground and laying on their side. Fig. 2; Ref. 3. The 

total amount of contaminated soil present at the CLI site is unknown. The total superficial area 

of the CLI property is approximately 1,100 square feet (fe); however, only an area of 

approximately 400 square ft2 is from where seven (7) samples were collected by personnel from 

the PREQB Superfund PA/SI Division on May 17-18, 2004. This superficial area will be 

considered as a source under the HRS. As the results will show later in this report, the 

following inorganics were detected in all the soil samples collected on site: The inorganics lead 

(260 ppm), mercury (0.68 ppm), and zinc (5,550 ppm) were detected in the soil samples 

collected on site at concentrations higher than three times the background samples and higher 

than the Contract Required Quantitation Limits (CRQL's). Refs. 19, 21, and 48. 

Hazardous Substances/Physical State: 

The physical state of the hazardous substances on the CLI site is liquid . 
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PART III: SAMPLING RESULTS 

EXISTING ANALYTICAL DATA 

Celia's Laundry, Inc. (CLI) 
Eleanor Roosevelt Street, San Juan, PR 

SITE INSPECTION PRIORITIZATION SAMPLING RESULTS 

Under authority of the Comprehensive Environmental Response, Compensation, and Liability 

Act of 1980 (CERCLA) and the Superfund Amendments and Reauthorization Act of 1986 

(SARA), the Puerto Rico Environmental Quality Board (PREQB) conducted a Site Inspection 

(SI) at the Celia's Laundry, Inc., (CLI) facility located on 247 Eleanor Roosevelt Street, San 

Juan, Puerto Rico. 

The goals of this investigation were to collect information concerning the current conditions at 

CLI, assess the threat posed to human health and the environment, determine the need for 

additional investigation under CERCLA/SARA or other authority, and support the site evaluation 

using the Hazard Ranking System (HRS) for its proposal in the National Priorities List (NPL). 

The investigation included reviewing of available previous information, sampling of 

environmental media to test Preliminary Assessment hypotheses, evaluating and documenting 

Hazard Ranking System (HRS) factors, and collecting additional non-sampling information. 

Samples were collected as part of this investigation on May 17-18, 2004. 

Nine (9) soil samples were collected from a depth of 0 to 3 feet. Of these soil samples, a 

duplicated was collected on site and two (2) background samples were collected off site. Three 

(3) groundwater samples were collected also from two (2) PRASA drinking water wells located 

within a 2-mile radius from the site. Two (2) Matrix Spike/ Matrix Spike Duplicates (MS/MSD) 

were collected, one (1) from one of these aqueous samples and another from one of the soil 

samples collected, as per Section 5.2.6 of the Revision 8 of the PREQB Superfund P A/SI 

Division Quality Assurance Project Plan (QAPP) for Screening Site Inspections (SSI) 

(November 7, 2003). Field trip blanks (FB), field rinsate blanks (FRB), analyte-free water blank 

(AFB), and trip blank (TB) were collected as per Section 5.2 ofthe Revision 8 of this QAPP as 

well. 

The organic soil samples were sent to Ceimic Corporation (CEIMIC), the inorganic (aqueous and 

soil) samples were sent to USEP A Region 2 (DESA), and the organic aqueous samples were sent 

to A4 Scientific (A4) under case number 32903, for Target Compound List (TCL) volatile, base 

13 



• 

• 

SI Report Celia's Laundry, Inc. (CLI) 
Eleanor Roosevelt Street, San Juan, PR 

neutral acid (BNA), pesticides, PCB analysis, and for Target Analyte List (TAL) total metals 

analysis. For the location and description of all the samples collected refer to Table 1 and Figures 

3-5. Refs. 21, 23, 24, 25, and 26. 

High Concentration/Drum Samples: 

No high concentration or drum samples were collected. 

Soil Samples: 

Seven (7) surface soil samples were collected at the CLI site (CLI-SS-0 1, CLI-SS-02, CLI-SS-03, 

CLI-SS-04D, CLI-SS-05, CLI-SS-06, and CLI-SS-07) to determine type of contaminant and 

possible migration. These samples were collected from a superficial area of approximately 500 

square feet (W). Two (2) other soil samples were collected off site, (CLI-SS-08 and CLI-SS-09) 

for background purposes only. For the location and description of all the samples collected refer 

to Table 1 and Figures 3-4. 

No volatiles, semi volatiles or pesticides were detected on the soil samples collected. The 

inorganics lead (260 ppm), mercury (0.68 ppm), and zinc (5,550 ppm) were detected in all the 

soil samples collected on site (CLI-SS-01, CLI-SS-02, CLI-SS-03, CLI-SS-04D, CLI-SS-06, and 

CLI-SS-07) at concentrations higher than three times the background samples and higher than 

the Contract Required Quantitation Limits (CRQL's). 

Substan~es SS-01 SS-02 SS-03 !I SS;04. SS-05 SS-06 SS-07. SS-08 sS-09 CRQL'~ 
'I '( 

.,, 
BKG ·· BKG (nig/Kg) .. jl .. 

Lead 160 230 260 260 210 170 140 14 35 2 

Mercury 0.68 0.36 0.32 0.33 0.56 0.51 0.36 .08 0.19 0.1 

Zinc 1,200 500 5,550 530 ' 1,400 880 810 76 67 12 

L...-_...Jj-Higbest Concentration 

Refs. 19, 21, 48, and 49 • 
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CLI-SS-02 BQQ92 MBPH91 

CLI-SS-03 BQQ93 MBPH92 

CLI-SS-04*D BQQ94 MBPH93 

CLI-SS-05 BQQ95 MBPH94 

CLI-SS-06 BQQ96 MBPH95 

CLI-SS-07 BQQ97 MBPH96 

CLI-SS-08 BQQ98 MBPH97 

CLI-SS-09 BQQ99 MBPH98 

Celia's Laundry Inc. (CL/) 
Eleanor Roosevelt, Street, San Juan, PR 

TABLE 1: SAMPLE DESCRIPTION- CASE No. 32903: 

5/17/2004; 
0936 hours 

5/17/2004; 
0905 hours 

5/17/2004; 
0911 hours 

5/17/2004; 
1122 hours 

5/17/2004; 
1106 hours 

5/17/2004; 
0948 hours 

5/17/2004; 
0720 hours 

5/17/2004; 
0756 hours 

, . ~~f?Ie:''' 
,Type· 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Grab sample collected on site from an area of exposed soil located adjacent 
and to the north of a concrete platform on the west side of the site, to 
determine type and concentration of contaminants. Depth 0-12". 

Grab sample collected on site from an area of exposed soil to the northeast 
of an outdoors area covered with concrete where 55-gallon metal drums 
containing tetrachloroethylene were previously observed. Depth 0-12". 

Grab sample collected on site from an area of exposed soil on the 
northwestern comer ofCLI's backyard, to determine type, concentration, 
and possible migration of contaminants. Depth 0-12". 

Duplicate of sample CLI-SS-03. 

Grab sample collected on site from an area of exposed soil on the 
northeastern comer of the CLI's backyard, to determine type, concentration 
and possible migration of contaminants. Depth 0-12". 
Grab sample collected from an area of exposed soil located halfway 
between the Celia's building and the northern border of the property, to 
determine type, concentration, and possible migration of contaminants. 
Depth 0-12". 
Grab sample collected from an area of exposed soil located in the southeast 
comer of CLI's backyard, to determine type, concentration, and possible 
migration of contaminants. Depth 0-12". 
Grab background sample collected offsite from a location to the south and 
within 0- '!. -mile distance from the site, and the Matrix Spike/Matrix Spike 
Duplicate for quality control purposes. This location is presumed to be out 
ofthe influence of site activities and contamination. Depth 0-12". 
Grab background sample collected offsite from a location to the northeast 
and within 0- '!.-mile distance from the site. This location is presumed to 
be out of the influence of site activities and contamination. Depth 0-12". 

* Duplicate- Indicates that a sample was designated for duplicate analysis. 

• 
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CLI-GW-03 

Celia's Laundry Inc. (CLI) 
Eleanor Roosevelt, Street, San Juan, PR 

TABLE 1: SAMPLE DESCRIPTION- CASE No. 32903 (CONT.): 

MBPJOl 

Aqueous 
0 hours 

* a sample was designated for duplicate analysis. 

• 

** MS/MSD- Indicates that additional sample volume that was collected and shipped to the laboratory for Matrix Spike (MS) and Matrix Spike Duplicate (MSD) analysis. 
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TABLE II 
TARGET COMPOUND INORGANIC SOIL AND ORGANIC AQUEOUS SAMPLES 

Substances SS-01 SS-02 SS-03 SS-04 SS-05 SS-06 SS-07 ss~os .. ~ . _" 

SS-09 CRDL'S 
s 

MBPH90 MBPH91 MBPH 92 MBPH93 MBPH94 MBPH95 MBPH96, MBPH97 MBPH98 (mg/kg) 
Background Background 

Lead 160 230 260 260 210 170 140 41 35 2 
Mercury .68 .36 .32 .33 .56 .51 .36 .08 .19 .1 
Zinc 1,200 500 5,550 530 1,400 880 810 76 67 12 

AQUEOUR SAMPLES 
Substances GW-01 GW-02 GW-03 CRDL'S 

MBPH99 MBPJOO MBPJOl (!Jg!L) 
Dupl.ofGW-01 

Aluminum ND 400 ND 200 
Calcium 39,000 38,000 36,000 5,000 
Copper 31 60 ND 25 
Iron 4,700 2,200 1,500 100 
Magnesium 7,900 8,000 6,400 5,000 
Manganese 170 190 87 15 
Sodium 66,000 65,000 100,000 5,000 

Pesticides Organics Analysis 

Substan·ces GW-01 GW-02 GW-03 CRQL'S 
BQROO BQR01 BQR02 (!Jg/L) 

Dupl.ofGW-01 

Aldrin ND .086 ND 0.01 
Dieldrin ND ND 0.21 0.02 
4,4'-DDE ND 0.21 ND 0.02 
Endrin ND 0.24 0.24 0.02 
4,4'-DDT ND 0.21 ND 0.02 

I 1- Highest Concentration 
ND-Non Detected 

17 
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• Groundwater samples: 

• 

Three (3) groundwater samples were collected from two (2) PRASA drinking water wells located 

within a 2- mile radius from the site. For the location and description of these samples refer to 

Table 1 and Figures 3-4. Of these three (3) groundwater samples, CLI-GW-01 and CLI-GW-03 

were collected from two downgradient PRASA drinking water wells, Las Americas and Hiram 

Bithom, respectively. Both wells are located to the southwest of an approximately 2-mile ra~ius 

distance from the site. CLI-GW-02 was the duplicate sample from CLI-GW-0 1. All the samples 

were collected to determine migration of contaminants from the site to the groundwater. 

The inorganics magnesium (7,900 ppb), calcium (39,000 ppb), copper (31 ppb), iron (4,700 

ppb), manganese (170 ppb), and sodium (66,000 ppb) were found in sample CLI-GW-01 and 

in sample CLI-GW-03 the inorganics magnesium (6,400 ppb), calcium (36,000 ppb), iron 

(1,500 ppb), manganese (87 ppb), and sodium (100,000 ppb) were found at concentrations 

higher than the Contract Required Quantitation Limits (CRQL's) Refs. 19, 21, 25, and 48. 

PART IV: HAZARD ASSESSMENT 

GROUNDWATER ROUTE 

1. Describe the likelihood of a release of contaminant(s) to the groundwater as follows: 
observed release, suspected release, or none. Identify contaminants detected or suspected 
and provide a rationale for attributing them to the site. For observed release, define the 
supporting analytical evidence and relationship to background. 

Two (2) drinking water wells were sampled by the PREQB Superfund P A/SI Division 

personnel during the sampling activities performed at CLI on May 17-18, 2004. The 

inorganics magnesium ,(7,900 ppb), calcium (39,000 ppb), copper (31 ppb), iron (4,700 

ppb), manganese (170 ppb), and sodium (66,000 ppb) were found in sample CLI-GW-01 

(taken from the PRASA Hiram Bithom well) and in sample CLI-GW-03 (taken from the 

PRASA Las Americas well) the inorganics magnesium (6,400 ppb), calcium (36,000 ppb), 

iron (1,500 ppb), manganese (87 ppb), and sodium (100,000 ppb) were found at 

concentrations higher than the Contract Required Quantitation Limits (CRQL's) (Table 2). 

The inorganics lead (260 ppm), mercury (0.68 ppm), and zinc (5,550 ppm) were also 

detected in the soil samples collected on site at concentrations higher than three times the 

background samples and higher than the Contract Required Quantitation Limits (CRQL's). 
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The pesticides Aldrin (.086ppb), Dieldrin (0.21ppb), 4,4'-DDE (0.21ppb), Endrin 

(0.24ppb), and 4,4'-DDT (0.21ppb) were detected higher than the Contract Required 

Quantitation Limits (CRQL's) (Table 2); however, these contaminants were not found in the 

soil samples collected at the site, therefore, they will not be considered for the contaminant 

attribution to the site. 

During an Off/On-Site Reconnaissance and Site Inspection performed by the PREQB 

Superfund PA/SI Division personnel on November 29, 2001, corroded, 55-gallon metal 

drums were observed on the backyard of the property (northern side). Three (3) of these 

drums were labeled as containing tetrachloroethylene and were located over an uncovered, 

outdoor concrete platform with no containment system and next to an area covered with 

gravel. Both the concrete platform and the area covered with gravel were next to an area 

with exposed soil where two other two other corroded 55-gallon metal drums were 

observed. These drums, previously used to store kerosene, were partially buried in the 

ground and laying sideways. During our file search no information on whether or not 

hazardous substances containing magnesium were stored or generated on site was found. 

Refs. 3, 6 and 9. 

2. Describe the aquifer of concern; include information such as depth, thickness, geologic 
composition, areas of karst terrain, permeability, overlying strata, confining layers, 
interconnections, discontinuities, depth to water table, groundwater flow direction. 

The site is located over the San Juan region. The area consists of a very gently sloping 

coastal plain in the northern part and a low to moderate hilly section on the south. Mostly 

sand beaches mark the coast, but at the western end of the area eoliniate crops out in the sea 

cliffs of San Juan and the adjoining low hills as well as in the chain of small rocks that rise 

offshore. Several enclosed to nearly enclosed lagoons occur behind the coast, including the 

Bahia de San Juan. In the southern part of the coastal area, several hills and steep-sided 

rocky ridges of Miocene limestone rise abruptly from the featureless plain. To the south the 

uplands, which are underlain by rocks of Late Cretaceous to late Paleocene or early Eocene 

age, rise progressively and develop a rugged aspect only at the southern edge of the map 

area. The upland is underlain by a sequence of much-deformed rocks that consist of 

volcanic, tuffaceous, sedimentary rocks, and Aymam6n formation. The soils in the area are 
19 
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a combination of clay, silt, and sand, but are mostly red or mottled red and light-gray clay . 

Includes Mucarabones Sand and San Sebatian Formation in the area east of the Rio Piedras. 

This formation has a variable thickness but probably greater than 100 m in certain places. 

References 2,10, and 14. The regional ground-water flow in the upper and lower aquifers 

within the Bayam6n-Loiza region is northward from surficial exposures of the formations of 

Tertiary age, where the recharge occurs, to eventually discharge into swamps and lagoons 

along the coast. Ground water also moves locally towards the mainstream systems of the 

Rio Bayam6n, Rio Piedras, and Rio Grande de Loiza. The Bayam6n-Loiza region includes 

the San Juan metropolitan area. The population of the region was about 434,374 in 2000. 

Estimated total ground water withdrawals of0.94 Mgal/d were a small fraction of the total 

public water supply in the Bayam6n-Loiza region in 1987. 

San Sebastian 0-100 
Marly Limestone 0-100 
Cibao Formation 0-100 
Aymam6n Formation 0-100 
* Approximate value. 

The major industries in the San Juan region obtain water supply from a combination of 

surface water from Rio Piedras and the Rio de Bayam6n, and groundwater from several 

high-yield wells for both industrial and drinking water purposes. Public water supply in this 

geographical area is provided mostly by groundwater obtained from both the water-table and 

the artesian (confined) aquifers. The population within a 4-mile radius from the site relies on 

PRASA drinking water wells. 

3. What is the depth from the lowest point of waste disposal/storage to the highest seasonal 
level of the saturated zone of the aquifer of concern? 

The depth from the lowest point of waste disposal/storage to the highest seasonal level ofthe 

saturated zone of the aquifer of concern is estimated to be approximately 0-150 feet. This 

measurement is based upon the depth of the suspected contaminated surface soil (0 feet) 

down to the depth ofthe water-table (\quifer (approximately 0-150 feet). Ref. 16. 
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• 4. What is the permeability value of the least permeable continuous intervening stratum 

• 

between the ground surface and the top of the aquifer of concern? 

The soil in the San Juan Metropolitan area is classified as Ba (Bajura clay), this is a nearly 

level, poorly drained soil on river flood plains. Slopes are smooth and are 500 to 2000 feet 

long. The areas range from 20 to 1000 acres. Typically the surface layer is dark brown, firm 

clay about 5 inches thick. The subsoil, about 7 inches thick, is dark gray, and dark brown. 

The substratum, from a depth of 12 inches to 31 inches, is gray and yellowish brown, very 

dark gray, and dark brown, firm clay mottled with greenish gray. From 31 inches to 60 inches, 

the substratum is greenish gray, firm clay mottled with brownish yellow and bluish gray. 

Permeability is slow and available water capacity is high. This soil is difficult to work due to 

stickiness and plasticity of the clay and wetness. It is fertile and has a deep root zone. When 

properly drained and managed, it is suited for crops. Ref. 27. 

5. What is the net precipitation at the site (inches)? 

The net precipitation at the site ranges from 50 to 52 inches. Ref. 28. 

6. What is the distance to and depth of the nearest well that is currently used for drinking 
purposes? 

The nearest well used for drinking water purposes is the PRASA Hiram Bithom well that is 

within a 2-mile distance, downgradient, and to the southwest of the CLI site. The depth of this 

well is 250 feet. Fig. 4; Refs. 16 and 29. 

7. If a release to groundwater is observed or suspected, determine the number of people that 
obtain drinking water from wells that are documented or suspected to be actually 
contaminated by hazardous substance(s) attributed to an observed release from the site. 

On May 17-18, 2004, the PREQB Superfund PA/SI Division performed a sampling event as 

part of the Screening Site Inspection process at CLI. During the sampling activities, nine (9) 

soil samples were collected on and off site and three (3) groundwater samples were collected 

from two (2) public drinking water wells located within a 2-mile radius from the site. The 

inorganics calcium (39,000 ppm), copper (60 ppm), iron (4,700 ppb), magnesium (8,000 
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ppb), manganese (190 ppb), and sodium (66,000 ppb) were detected in one of the 

downgradient wells (PRASA, standby well, Hiram Bithom). The inorganics calcium.(36,000 

ppb ), iron (1,500 ppb ), magnesium (6,400 ppb ), manganese (87 ppb ), and sodium (100,000 

ppm) were detected in the other downgradient well (PRASA, standby well, Las Americas). 

These results are higher than the Contract Required Quantitation Limits (CRQL's) for 

groundwater. No background water samples were collected since no other wells were located 

upgradient from the site. 

The analytical results from the tap water sample collected from the PRASA Hiram Bithom and 

Las Americas drinking water well revealed the presence of magnesium and calcium were also 

detected in all the soil samples collected on site. Although other substances were detected on 

the soil samples collected on site (lead, mercury, and zinc, they were not detected in any of 

the downgradient drinking water wells sampled (PRASA Hiram Bithom and Las Americas). 

These inorganics found in the soil samples will be considered because they are higher than 

three times the background results. The population served by these PRASA wells is of 

1,581,248 persons. 

Refs. 16, 19, 21, and 29. 

8. Identify the population served by wells located within 4 miles ofthe site that draw from 
the aquifer of concern. 

All the wells within a 4-mile radius from the site are closed, only two (2) wells (Hiram Bithom 

and Las Americas) are in stand-by status and can be used in case of an emergency. 

;·· ··. ':5:,'~1~!!!~~. t''i]rr.~i'i :'!;:'::i::" J:>opui~!i<l,n;::·,·:.;.' 
0- Y4 mi 0 
Y4 -~ mi 0 

~- 1 mi 790,624 

1-2 mi 790,624 

2-3 mi 0 
3-4 mi 0 

Total 1,581,248 

*According to PRASA this water distribution system is blended. 

State whether groundwater is blended with surface water, groundwater, or both before 
distribution . 

Most of the population from the San Juan Metropolitan area is served with water from the 
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Carraizo dam, located upgradient and outside the 4-mile radius from the site. Refs. 29 and 

30. All the wells within a 4-mile radius from the site are closed, only two (2) wells (Hiram 

Bithom and Las Americas) are in stand-by status and can be used in case of an emergency. 

Is a designated wellhead protection area within 4 miles of the site? 

Yes, there are seventeen (17) designated Wellhead Protection Areas (WHPA) in the San Juan 

Metropolitan area, and within a 4-mile radius from the CLI site. This area is also part of the 

North Coast Ground Water Province, the most productive aquifer in Puerto Rico. Refs. 15, 

30, and 31. 

Does a waste source overlie a d~signated or proposed wellhead protection area? If a 
release to groundwater is observed or suspected, does a designated or proposed wellhead 
protection area lie within the contaminant boundary of the release? 

No; however, there is a WHPA within a Y4 -mile radius from CLI. Refs. 15 and 31. 

9. Identify one of the following re~ource uses of groundwater within 4 miles of the site (i.e., 
commercial livestock watering, ingredient in commercial food preparation, supply for 
commercial aquaculture, supply for major, or designated water recreation area, excluding 
drinking water use, irrigation (5-acre minimum) of commercial food or commercial forage 
crops, unusable). 

There are no other resource uses of groundwater within a 4- mile radius of the site. 

SURFACE WATER ROUTE 

10. Describe the likelihood of a release of contaminant(s) to surface water as follows: 

observed release, suspected release, or none. Identify contaminants detected or 

suspected and provide a rationale for a~tributing them to the site. For observed release, 

define the supporting analytical eyidence and relationship to background. 

Surface water and sediment samples were not collected. 

Figs. 3 and 4; Refs. 21 and 29 . 
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11. Identify the nearest down slope surface water. If possible, include a description of 

possible surface drainage patterns from the site. 

Caiio de Martin Peiia is a stream located at a distance of approximately 1-mile radius from the 

site. 

The property where CLI is located is almost completely flat. The area consists of a very gently 

sloping coastal plain in the northern part and a low to moderate hilly section on the south. Any 

runoff from the site will drain into the storm water sewer located on the street and, eventually, 

into the surface water. The underground pattern of the storm water sewer system in San Juan 

is unknown. 

Refs. 12 and 27 

12. What is the distance in feet to the nearest downslope surface water? Measure the 

distance along a course that runoff can be expected to follow. 

Cafio de Martin Peiia is a stream located at a distance of approximately 1-mile radius from 

the site. 

13. Identify all surface water body types within 15 downstream miles. 

The following surface water bodies types are within 15 downstream miles from CLI. 

Laguna San Jose Lagoon N/A Brackish 

San Juan Bay Estuary NIA Saline 

Condado Lagoon Lagoon NIA Saline 

Pinones Lagoon Lagoon N/A Brackish 

Cafio de San Antonio Stream N/A Brackish 

Atlantic Ocean Ocean N/A Saline 

Caiio de Martin Peiia Canal N/A Brackish 

Ref. 34 

24 



• 

• 

Sf Report Celia's Laundry, Inc. (CLI) 
247 Eleanor Roosevelt Street, San Juan, PR 

14. Determine the 2 yr, 24 hr rainfall (inches) for the site. 

The 2 yr, 24 hr rainfall for the CLI site is 52.34 inches. Refs.28and35 

15. Determine size of the drainage area (acres) for sources at the site. 

Drainage area for the sources at the CLI site is approximately 9,856 acres. 

Ref.37. 

16. Describe the predominant soil group in the drainage area. 

The soil in the San Juan Metropolitan area is classified as Ba (Bajura clay), this is a nearly 

level, poorly drained soil on river flood plains. The soils in the area are a combination of clay, 

silt, and sand, but are mostly red or mottled red and light gray clay. Slopes are smooth and are 

500 to 2000 feet long. The areas range from 20 to 1000 acres. Typically the surface layer is 

dark brown firm clay about 5 inches thick. The subsoil, about 7 inches thick, is dark gray and 

dark brown firm clay mottled with greenish gray. From 31 inches to 60 inches, the substratum 

is greenish gray, firm clay mottled with brownish yellow and bluish gray. 

Permeability is slow and available water capacity is high. This soil is difficult to work due to 

stickiness and plasticity of the clay and wetness. It is fertile and has a deep root zone. When 

properly drained and managed, it is suited to crops. 

This soil is limited for most urban uses because of drainage, flood hazard, and high shrink

swell potential. Ref. 2 7 

17. Determine the type of floodplain that the site is located within. 

·' The National Flood Insurance Program (NFIP) of the Federal Emergency Management 

Agency (FEMA) classified the Bajura clay terrain at the site as a 500 year flood plain with 

average depths of less than 2.6 square kilometers and areas protected by levees from 100-

year flood plains. Ref. 27. and 38 
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18. Identify drinking water intakes in surface waters within 15 miles downstream of the 

point of surface water entry. For each intake identify: the name of the surface water 

body in which the intake is located, the distance in miles from the point of surface water 

entry, population served, and stream flow at the intake location. 

There are no surface water intakes within 15 miles downstream from the site. 

Refs. 1 and 36. 

19. Identify fisheries that exist within 15 miles downstream of the point of surface water 

entry. For each fishery specify the following information: 

The following fisheries exist within 15 miles downstream from the site. 

Marine Sport Fishing Moderate-Depth 
N/A Saline 

Areal Ocean Zone 

SanJuan Bay Estuary N/A Saline 

San Jose Lagoon Lagoon N/A Brackish 

Pinones Lagoon Lagoon N/A Brackish 

Ref. 18,34 and 39. 

20. Identify surface water sensitive environments that exist within 15 miles of the point of 

surface water entry. 

Federal Endangered Species 

Habitat) 

San Juan Bay (Critical 

Coastal Wildlife Area) 

Canal 

Estuary 

N/A O.l-1mile 

N/A 1-3 miles 
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San Jose Lagoon Lagoon 

Torrecilla Lagoon Lagoon 

Condado Lagoon Lagoon 

Pinones Lagoon Lagoon 
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N/A 1-2 miles 

N/A 1-4 miles 

N/A 1-4 miles 

N/A 1-4 miles 

Refs. 18, 39, 40, 41, and. 47. 

21. If a release to surface water is observed or suspected, identify any intakes, fisheries, and 

sensitive environments from question Nos. 18-20 that are or may be actually contaminated by 

hazardous substance(s) attributed to an observed release of from the site. 

Intake: none 

No release to surface water is suspected. 

Refs. 17, 18, 22, 36, 42, and 46 

22. Identify whether the surface water is used for any of the following purposes, such as: 

irrigation (5 acre minimum) of commercial food or commercial forage crops, watering of 

commercial livestock, commercial food preparation, recreation, potential drinking water 

supply. 

The San Juan Bay, San Jose Lagoon, and the Condado Lagoon are typically used for 

recreational boating and fishing. Refs. 18, 22, 43, and, 44 

SOIL EXPOSURE PATHWAY 

23. Determine the number of people that occupy residences or attend school or day care on 

or within 200 feet of observed contamination. 

There is a two stories building inside the property. The first floor is where CLI is located 

and in the second floor is the owner's residence. Approximately 5 people live or occupy 

the residence inside the site. No other residences or daycare centers are within 200 feet of 

the site. Ref. 3. 
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24. Determine the number of people that regularly work on or within 200 feet of observed 

contamination. 

There are 10 full time employees working at the site. Refs. 3 and. 22 

25. Identify terrestrial sensitive environments on or within 200 feet of observed 

contamination. 

There are no terrestrial sensitive environments known to be located on or within 200 feet of 

the site. Refs. 3 and 22 

26. Identify whether there are any of the following resource uses, such as commercial 

agriculture, silviculture, livestock production or grazing within an area of observed or 

suspected soil contamination. 

None of the preceding resources uses are conducted on the site or the surrounding properties. 

Refs. 3 and 22. 

AIR PATHWAY 

27. Describe the likelihood of release of hazardous substances to air as follows: observed 

release, suspected release, or none. Identify contaminants detected or suspected and 

provide a rationale for attributing them to the site. For observed release, define the 

supporting analytical evidence and relationship to background. 

There has been no documented release of hazardous substances to the air that can be attributed 

to this site. There are no analytical data available to document a release to air. During the 

sampling event by the personnel from the PREQB Superfund P A/SI Division performed air 

monitoring using a TV A 1 OOOB for health and safety purposes. Refs. 3, 8, 22 and 23 . 
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28 . Determine populations that reside within 4 miles of the site. 

On site 15 

>0- Y4 mi 20,867 

>Y4 -lh mi 16,461 

>lh- 1 mi . 58,647 

>1- 2 mi 94,067 

>2- 3 mi 44,235 

>3- 4 mi 88,603 

Refs. 45 and 46. 

Identify sensitive environments, including wetlands and associated wetlands acreage, 

within 4 miles of the site. 

,:;~~~:;a~~~;; 
>2- 3 mi 

0.1-1mile 

>3- 4 mi 
0.1-1mile 

0.1- 1 mile 

0.1- 1 mile 

0.1-1 mile 

· · , sensitive 
vironments '''"'*W!'::l:·· 

Natural Reserve (San Juan Bay) 
Condado Lagoon 
Critical Habitat for Federal Endangered Species (Tiburones) 
Critical Wildlife Area (Torrecilla Alta) 
Fishery (San Juan Bay) 
Critical Wildlife Area (Torrecilla Alta) 
Constitution Bridge Mudflats 
Critical Wildlife Area (Pinones Forest) 

Refs. 32,33, 39, 40 and 47 . 
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30. If a release to air is observed or suspected, determine the number of people that reside or 

are suspected to reside within the area of air contamination from the release. 

Release to air is not suspected. Refer to question No. 27. 

31. If a release to air is observed or suspected, identify any sensitive environments, listed in 

question No. 29 that are or may be located within the area of air contamination from the 

release. 

Release to air is not suspected. Refer to question No. 27 
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CONFIDENTIAL- NOT FOR PUBLIC RELEASE 

SITE SUMMARY AND RECOMMENDATION 

Celia's Laundry, Inc. (CLI) is located on the first floor of a two (2) stories building that iso~'the 

north side of Eleanor Roosevelt Street and is surrounded by other commercial facilities. The second 

floor is used as a private residence by the owner. There are three (3) concrete buildings on the 

eastern, western, and northern sides of the property and there are no daycare centers or schools 

within 200 feet from the site. The site is rectangular in shape and consists of a concrete-covered 

parking area to the south, one concrete-covered area to the west of and besides the CLI building, 

another small concrete-covered area to the north and besides the CLI building, and a large area with 

exposed soil also to the north of the CLI building. This large area of exposed soil is in the backyard 

of the property and has small areas covered with vegetation or gravel. 

Inside the CLI building there is a reception area, two large halls where the regular machine was~, 

drying, and ironing of clothing is performed, and a dry-cleaning area. The dry-cleaning area is in a 

room on the northern side of the building that opens into the property backyard. This room is 

covered by a metal roof and consists of a concrete platform with a primary containment system (i.e. 

ditch). The primary containment system is below the dry-cleaning machine it consists of a ditch 

covered by a metal screen, and was designed to collect any tetrachloroethylene accidentally releasecf 

from the machine. 

All the solvent collected inside the ditch is then pumped back into a 55-gallon metal drum that is. 

constantly connected to the dry-cleaning machine for reuse. Both the dry-cleaning machine and the 

55-gallon drum are kept above the primary containment system. No secondary containment system ' 

exists at the site that will prevent any tetrachloroethylene accidentally released from this primary

containment system from reaching the area of exposed soil in the backyard. The fact that there is a· · 

concrete ramp next to the primary containment system, which reaches the exposed soil in the 

backyard, may increase risk of any chemical from reaching the ground surface. 

CLI have been engaged in the dry-cleaning, machine washing, drying, and ironing of clothing since 

1978. Tailoring is also performed at the site. According to Mrs. Celia Aristy, Manager ofCLI, Mrs . 

Noemi Lopez, who also lives on the second floor, owns the property. Currently there are 10 
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employees working on site. CLI has an updated PREQB air emissions permit (PFE .. 65-0 101-00 19-I

II-0) to operate a dry-cleaning machine, a boiler, and two electric dryers. The rinse water from the 

washing machines is discarded directly into the Puerto Rico Aqueduct and Sewers Authority 

(PRASA) sewer system. 

The dry-cleaning process at CLI is performed using tetrachloroethylene (UN 1897). During an 

Off/On Site Reconnaissance performed on November 29, 2001, five (5) corroded 55-gallon metal 

drums were observed on the backyard (northern side) of the property. Two (2) ofthese drums were 

labeled as containing tetrachloroethylene and were located over an uncovered, outdoor concrete 

platform with no containment system. To the north and besides these two drums, there was another 

corroded drum, also labeled as containing tetrachloroethylene. This drum was partially buried 

directly into the ground, laying on its side and located over the exposed soil area on the backyard 

(Figure 2). At the moment of the Site Inspection activities performed on March 1 7, 2004 personnel 

from the Superfund P A/SI Division observed that the drums were removed from the areas described 

above. In the area of exposed soil on the backyard, the remaining two (2) corroded 55-gallon metal 

drums that were observed next to and to the north of the three (3) drums containing 

tetrachloroethylene during the Off/On Site Reconnaissance performed on November 29,2001 were 

also removed. These drums were also partially buried directly into the ground and laying on their 

side (Figure 2). According to Mrs. Aristy, these drums were previously used to store kerosene. One 

of these drums was over the gravel area while the other was over the exposed soil (Figure 2). 

Within a 4-mile radius from the site there are twenty-seven (27) PRASA drinking water wells. Two 

(2) of these wells are within a 2-mile radius, are downgradient (Pozo Truman and Pozo Miguel 

Such), and were closed in 1987 due to contamination with volatile organic compounds (VOC's), 

including tetrachloroethylene, among others. There are also two other PRASA drinking water wells 

that are downgradient and within Y2 - mile distance from the site (Pozo Extension Roosevelt and 

Pozo Parque Roosevelt), but are not operational. 

The fact that tetrachloroethylene is being used at the site for the dry-cleaning process since 1978, 

that there were four (4) 55-gallon metal drums labeled as containing either tetrachloroethylene or 

kerosene laying on their side and directly over the ground at the site, and that there are two wells 

located downgradient from the site closed due to contamination with VOC's (including 

tetrachloroethylene), CLI could represent a threat to other drinking water wells in the area. 
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• The CLI site is located over the San Juan region. The area consists of a very gently sloping coastal 

plain in the northern part and a low to moderate hilly section on the south. The coast is marked 

mostly by sand beaches, but at the western end of the area eoliniate crops out in the sea cliffs of San 

Juan and the adjoining low hills as well as in the chain of small rocks that rise offshore. Behind the 

coast there are several enclosed to nearly enclosed lagoons, including the Bahia de San Juan. In the 

southern part of the coastal area, several hills and steep-sided rocky ridges of Miocene limestone rise 

abruptly from the featureless plain. To the south the uplands, which are underlain by rocks of Late 

Cretaceous to late Paleocene or early Eocene age, the ground rises progressively and develops a 

rugged aspect only at the southern edge of the map area. The upland is underlain by a sequence of 

much-deformed rocks that consist of volcanic, tuffaceous, sedimentary rocks, and the Aymam6n 

formation. The soils are mainly clay, silt, and sand, mainly red or mottled red and light-gray, which 

includes Mucarabones Sand and San Sebatian Formation in the area east of Rio Piedras. The 

thickness of this formation is variable but probably greater than 100 m in certain places. The 

regional groundwater in the upper and lower aquifers within the Bayam6n-Loiza region flows 

northward from surficial exposures of the formations ofTertiary age, where the recharge occurs, to 

eventually discharge into swamps and lagoons along the coast. Ground water also moves locally 

towards the mainstream systems of the Rio Bayam6n, Rio Piedras, and Rio Grande de Loiza. The 

Bayam6n-Loiza region includes the San Juan metropolitan area, which is comprised of the capital 

city of San Juan. The population of the region was approximately 434,374 in 2000. Estimated total 

ground water withdrawals of0.94 Mgal/d were a small fraction of the total public water supply in 

the Bayam6n-Loiza region in 1987. Public water supply wells located throughout the San Juan 

metropolitan area were in stand-by status most of the time, and were activated only during 

emergency situations. 

• 

The population within a 4-mile radius from the site relies on public (PRASA) wells for their 

domestic use. Currently there are twelve (12) public water wells within a 4-mile radius from the site 

that are either abandoned or on a standby status. The Hiram Bithorn and Las Americas wells are in a 

standby status but will open in case of an emergency or drought and can serve a population of 

approximately 1,581,248 persons. Other wells have been kept closed since 1987 (Trina Padilla, 

Escorial, Los Caobos, Puerto Nuevo , Los Pollitos, Manuel A. Perez II, Pozo Los Caobos, and 

University Gardens) due to VOC contamination, sodium, and chlorides, among others. During that 
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same year also, VOC was detected in other two (2) PRASA wells (Truman, Miguel Such) located 

within the target distance limit. Refer to question 8 for more information on these wells. There is a 

Wellhead Protection Area within a 'l4 mile radius from CLI. 

There are no public or private surface water intakes downstream and within 15 miles distance from 

the site. The site is bordered to the north by Caiio Martin Pefia, which flows into the Laguna San 

Jose, the Rio Puerto Nuevo, and the Bahia de San Juan. Caiio Martin Pena is at approximately 1.02 

miles from CLI and converges into the La Laguna San Jose at approximately 1.61 miles 

downstream. The Bahia de San Juan is approximately 2.76 miles from the site. There are three (3) 

wetlands (Laguna La Torrecilla, Torrecilla Baja, and Laguna de Pinones) within 2-3 miles radius. 

Within the Torrecilla-Pinones wetlands there are a Critical Wildlife Coastal Area, a wetland, and a 

State Natural Reserve, a fishery (marine sport shore fishing area I). There are four (4) Critical 

Wildlife Areas within a 4-miles radius from CLI, these are: the Pinones State Forest, which is also a 

Critical Wildlife Area, the Caiio Martin Pena State Natural Reserve, the San Jose Lagoon, and the 

San Juan Bay. In the sensitive environments mentioned above and within a 4-mile radius from the 

site, there have been sightings or are the habitat of twenty four (24) animals and sixteen (16) plants 

that are listed as Threatened or Endangered Species. 

Personnel from the PREQB Superfund P A/SI Division performed an On-site reconnaissance at the 

CLI site on November 29, 2001. During that visual inspection five corroded, 55-gallon metal drums 

were observed on the backyard of the property (northern side). Two of these drums were labeled as 

containing tetrachloroethylene and were located over an uncovered, outdoor concrete platform with 

no containment system. To the north and besides these two drums, there was another corroded 

drum, also labeled as containing tetrachloroethylene. This drum was partially buried directly into 

the ground, laying on its side and located over the exposed soil area on the backyard (Figure 2). In 

the area of exposed soil on the backyard, two additional corroded metal 55-gallon drums were 

observed next to and to the north of the three drums containing tetrachloroethylene. These drums 

were also partially buried directly into the ground and laying on their side (Figure 2). According to 

Mrs. Aristy, these drums were previously used to store kerosene. One of these drums was over the 

gravel area while the other was over the exposed soil (Figure 2). Due to the conditions of the site, to 

the operational history, to the fact that the drums mentioned before were buried in the soil, personnel 

from the PREQB Superfund P A/SI Division performed sampling activities at CLI as part of a 
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Screening Site Inspection. During the sampling activities, nine (9) soil surface samples were 

collected on site and within 0-1/4 mile distance from the site at a depth of approximately 0-3 feet. In 

addition, three (3) groundwater samples were collected from two (2) potable water drinking water 

wells within 2 miles radius from the site. (Table 2). The inorganics lead (260 pp~), ~ercury (.68 

ppm), and zinc (5,550 ppm) were detected in the soil samples collected on site at cpnce~trations 

higher than three times the background samples and higher than the Contract Required, Quantitati<;m 

Limits (CRQL's). Regarding the groundwater samples, since there were no background sample~ 

collected, the results were compared only with the CRQL's. The inorganics calcium (39,000 ppm), 

copper (60 ppm), iron (4,700 ppm), magnesium (8,000 ppm), manganese (190 ppm), and 

sodium (100,000 ppm) were detected higher than the CRQL's. 

The evaluation resulted in an overall site score of 50. Based on an evaluation of the abqve 

conditions and after reviewing all available information regarding the site, it is recommended for 

Further Action under the Superfund Program . 
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generally underlain by peat formed in mangrove swamps. Most areas 
now covered by artificial fill (map unit af) are underlain by swamp de
posits. Generally less than 10 m thick 

ALLUVIUM (HOLOCENE)-Sand, clay, and sandy clay. Thickness 
variable; more than 20 m penetrated in test well in valley of Rio 
Piedras near Nemesio Canales; radiocarbon date on wood at depth of 
15m at Plaza Las Americas, 500 m east of Nemesio Canales, is about 
8,600 years BP 

SILICA SAND (HOLOCENE)-Quartz sand, very pure, derived from 
ferruginous sand by leaching. The deposits grade downward into 
older alluvial deposits (map unit OTt). Thickness ranges from 1-4 
m. Silica sand and underlying parent material called Santurce Sand 
by Kaye (1959) 

EOLIANITE (HOLOCENE AND PLEISTOCENE)-Calcareous sand
stone, well-cemented, crossbedded, composed of fine to coarse 
grains of shell fragments and quartz. Maximum thickness about 30m 

ALLUVIAL FAN DEPOSITS (PLEISTOCENE)-Ciay, silty and 
sandy, mainly red or mottled red and light-gray; lithologically indis
tinguishable from material of older alluvial deposits mapped west of 
the Rio Piedras 

OLDER ALLUVIAL DEPOSITS (PLEISTOCENE AND PLIO
CENE)-Ciay, silty and sandy, mainly red or mottled red and light
gray. Includes Mucarabones Sand and San Sebastian Formation in 
area east of the Rio Piedras. Thickness variable but probably greater 
than 100 m in places 

A YMAMON LIMESTONE (MIOCENE)-Limestone, fossiliferous, 
white to very pale orange, massive to thick-bedded, very pure. Most 
of this limestone within map area was used as fill in constructing the 
Aeropuerto de Isla Grande. Maximum exposed thickness about 10m 

AGUADA LIMESTONE (MIOCENE)-Aiternating beds of very pale 
orange to pink fine calcarenite and grayish-orange to very pale orange 
clayey and chalky limestone, locally contains scattered grains of quartz; 
locally fossiliferous. Maximum exposed thickness in Montes de 
Caneja about 80 m 

CIBAO FORMATION (MIOCENE AND OLIGOCENE)-Chalk, soft 
pale-gray limestone, and very pale orange sandy clay. Internal molds 
of mollusks abundant in outcrops at foot of southern slopes of Montes 
de Caneja and on north slope of hill north of Highway 3,300 m west 
of east edge of quadrangle. Exposed thickness about 20 m 

MUCARABONES SAND (MIDDLE OLIGOCENE)-Quartz sand, 
coarse, crossbedded, containing lenses of subangular to subrounded 
gravel and lenses of greenish-gray clay grading upward into grayish
orange to yellow crossbeddecl fine to medium sand. Upper part of 
map unit grades eastward into mottled reel and light-gray silty, sandy 
clay indistinguishable from older alluvial deposits (OTt). Maximum 
thickness about 90 m 

SAN SEBASTL4.N FORMATION (MIDDLE OLIGOCENE)-Sancly 
clay containing pebbles and cobbles of silicified volcanic rock, grades 
upward into thin-bedded fine sand and red and gray mottled clay. 
Grades eastward into mottled red and light-gray silty and sandy clay 
and gravel indistinguishable froin older alluvial deposits (unit OTt). 
Maximum thickness about 40 m 

RIO PIEDRAS SILTSTONE (EOCENE AND PALEOCENE)-Thin
bedded and laminated siltstone containing thin layers of claystone 
and calcareous sandstone. Commonly contains fragments of volcanic 
glass altered to celadonite (?). Locally, conglomerate near base con
tains fragments of Guaracanal Andesite (Tg). In southwest corner 
includes beds of very thick bedded olive-gray volcanic pebble conglom
erate and coarse-gTained volcanic sandstone and siltstone. Maximum 
exposed thickness in quadrangle about 800 m 

GUARACANAL ANDESITE (PALEOCENE)-Poorly stratified tuf
faceous wacke and pebble to cobble conglomerate. Characteristically 
purplish-gray and contains fresh crystals of black hornblende. Maxi
mum exposed thickness in quadrangle about 170m 

i\lU:\AClLLO FORMATIOJ\i (UPPER CRETACEUUSJ-Reddish
gray poody indmatecl volcanic conglomerate and dusky-recldish-bro\m 
mudstone interstl·atified with yellowish-gTay thin-bedded siltstone and 
sandstone. Apparent maximum exposed thiclmess 1000 m in this 
quadrangle. possibly is repeated by faulting 

Tmjillo Alto Limestone Member-Dark-gray calcarenite containing 
.. ~~ ~ 
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Date: 

Site Name: 

0850 hours 

OFF SITE/ON SITE RECONNAISSANCE 

INFORMA,'TION REPORTING J?ORM 

November 29, 2001 

Celia's Laundry Inc. (CL) 

Departure from the PREQB. Drove north on the Ponce de Le6n Avenue (State 

Road 25), turned left into Eleanor Roosevelt Street and continued driving west.· 

0855 hours Reached the site. CL is located on building 24 7, a two-stories concrete building 

located to the right hand side (to the north) of Eleanor Roosevelt Street. CL 

building has a parking area on the south side coven~d with concrete where the 

main entrance is located. Two other concrete buildings border the eastern and 

western sides ofthe property. 

0857 hours Entered site and met with Mrs. Celia Aristy, Manager of CL. According to Mrs. 

Aristy the laundry has been operating for approximately 23 years. She also 

informed that Mrs. Noemi Lopez, who also lives on the second floor, owns the 

property. Currently there are 10 employees working on site. Mrs. Aristy 

informed that they ~ave an air emission permit (PFE-65-0101-0019-I-II-0) from 

the PREQB to operate a dry-cleaning machine, a boiler, and two electric dryers. 

0900 hours According to Mrs. Aristy the operations at the site consist of clothing dry

cleaning, machine washing, drying and ironing. Tailoring is also performed at the 

site. Mrs. Aristy indicated that the dry-cleaning process is performed using 

Tetrachloroethylene and that the machine wash is performed using regular 

detergent. According to her the rinse water from the washing machines is 

discarded directly into the Puerto Rico Aqueduct and Sewers Authority (PRASA) 

sewer system . 
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0905 hours Completed the interview and proceeded to inspect the facility. Entered the 

ironing room where four industrial ironing machines are located . 

0907 hours Entered a second room where two industrial washing machines and two electric 

dryers are located. 

0910 hours Exit the building and arrived to the dry cleaning area located on the northern side 

of the property, besides the building. This area is cover,ed by a metal roof and 

consists of a concrete platform where there is also a ditch, right below the dry 

cleaning machine. According to Mrs. Aristy the ditch collects any 

tetrachloroethylene accidentally released from the dry cleaning machine and then 

this solvent is mechanically pumped back into a 55-gallon metal drum that is 

located besides and is connected to the machine. After collection the solvent is 

reused. No secondary containment system exists at the site that will prevent the 

chemical to reach the backyard of the property. In addition there is a concrete 

ramp next to the dry cleaning machine that reaches the backyard. 

0915 hours Left the dry-cleaning area and reached the backyard of the site. The property's 

backyard is completly bordered on the eastern, northern and western sides by a 

cylone fence and several contrete walls that run along the fence. These walls are 

part of the adjacent buildings located to the east, north and west side of the 

property. Between the western fi:mce and CL's building, there is a concrete 

platform that runs north to south reaching the parking zone on the north side of 

the property. There is an electrical power plant over this platform. According to 

Mrs. Aristy they are applying for a PREQB permit to operate this power plant. 

Outdoors and immediately next to the concrete ramp that leads to the backyard 

there is another concrete platform where two (2) corroded 55-gallon metal drums 

were observed. There is no containment system surrounding this concrete 

platform. Mrs. Ar~sty indicated that both drums were empty and were used to 

store the Tetrachlore~thylene (UN 1897) used for the dry-cleaning process . 



• 
·' To the north and west side of this platform there are areas covered with 

vegetation, covered with gravel and with exposed soil. Observed another 

corroded 55-gallon metal drum bent over an area covered with gravel next and to 

the north of the concrete platform previously described. According to Mrs. Aristy 

this drum was also empty and were used to store Tetrachloroethylene. 

Continue towards the areas with exposed soil to the north of both the area covered 

with gravel and the concrete platform being used as a drum storage area. 

Observed two other corroded 55-gallon metal drums over the area with exposed 

soil. Both drum were partially buried in the ground. Mrs. Aristy informed that 

these drums were used to store Kerosene, the fuel previously used for a boiler 

located in the backyard and to the east of the concrete platfom1, next to two above 

ground storage tanks. One of the above ground storage tanks stores up to 10,000 

gallons of water and another stores up to 600 gallon of diesel, the fuel currently 

being used for the boiler. The two tanks and the boiler are between the eastern 

fence and the concrete platform. 

0930 hours Complete the Onsite Reconnaissance and left CL. 

* * * 
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Date: 

Site Name: 

Camera: 

Film: 

OFF SITE/ON SITE RECONNAISSANCE 

INFORMATION REPORTING F~ORM 

November 29, 2001 

Celia's Laundry Inc. (CL) 

Canon Sure Shot 

FujiFilm, FujiColor Super G Plus; ASA 100; 12 Exposures; CN135 

Photographer: Miriam Ortiz 

PHOTOLOG 

PHOTO TIME DESCRIPTION 

View of three corroded 55-gallon metal drums located over, the 
concrete platform and an area covered with gravel on the backyard 

1 0920 
and to the north of CL' s building. Photo was taken looking 
southeast towards the building and the concrete platform. Observed 
that one of the drums was bent over direetly over an area covered 
with gravel, next and to the north of the concrete platform. 
View of the dry-cleaning area, the concrete platform, and the areas 
covered with gravel or with exposed soil in the backyard. Photo was 

2 0921 taken looking south toward the CL's building. Observed three 
corroded 55-gallon metal drums over a concrete platform and an 
area covered with gravel. 
View of the dry-cleaning area, the concrete platform, and the areas 
covered with gravel or with exposed soil in the backyard. Photo was 

3 0922 
taken looking southeast toward the eastern fence and CL' s building. 
Observed three corroded 55-gallon metal drums over a concrete 
platform and an area covered with gravel. One of the drums is bent 
over and directly over the ground covered with gravel. 
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SITE LOCATION MAP 

CELIA'S LAUNDRY 

247 ELEANOR ROOSEVELT STREET 

SAN JUAN, PUERTO RICO 

SCALE : 1 : 20,000 

FIGURE 1 

tN 
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SITE LOCATION MAP 

CELIA'S LAUNDRY 

247 ELEANOR ROOSEVELT STREET 

SAN JUAN, PUERTO RICO 
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SITE NAME: CELIA'S LAUNDRY, INC. 

Appendix C 
Additional Comments 

Use this space to further clarify or explain responses to questions in the NPL Data Collection Form or 
Supplemental Data Collection Form For Unknown Sourc~: Sites. When clarifYing or explaining a response, 
please make sure to provide the question number. Attach additional sheets if necessary. 

The following information summarizes all the findings during the Pre-CERCUS 
Screening of Celia's Laundry (CL). This site is on lot 247 on Eleanor Roosevelt Street, San 
Juan, PR (Figure 1 ). The scope of the investigation included the review of available 
information from the PREQB files, several telephone interviews, a target survey, and an 
Off/On-Site Reconnaissance on November 29, 2001. 

CL is a laundry that began operations in 1978 and is engaged in the dry-cleaning, 
mashine washing, drying, and ironing of clothing. The site is located in a two stories building 
bordered by a parking area on the southern side and by a cyclone fence and three other 
concrete buildings on the eastern, 1Western and n011hern side. The lmmdry operates on the first 
floor while there is a residential apartment on the second floor. There are two concrete 
platforms on the western and northern sides of CL building, and there is a large area with 
exposed soil or covered with vegetation or gravel on the backyard of the property, located on 
the north side of the property (Figure 2). 

The dry-cleaning process is performed using tetrachloroethylene (UN 1897) pumped 
from a 55-gallon drum connected to and locat~:d besides the dry-cleaning machine. This 
process is performed over a concrete platform with a primary containment system in an 
outdoor and roofed area besides CL building. During the Off/On Site Reconnaissance five 
corroded, metal 55-gallon drums were observed on the backyard of the property (northern 
side). Three of these drums were labeled as containing tetrachloroethylene and were located 
over an uncovered, outdoor concrete platform with no containment system and over an area 
covered with gravel next to the platform (Figure 2). Both the concrete platform and the area 
covered with gravel were next to an area with exposed soil where two other corroded metal 

· 55-gallon drums were observed. These drums, previously used to store kerosene, were 
partially buried in the ground (Figure 2). During the same inspection it was observed that the 
drum over the gravel area and one of the drums partially buried were bent over their side 
(Figure 2). 

Due to the fact that within a 4-mile radius from the site three (3) of twenty-seven (27) 
PRASA drinking water wells were closed because contamination with volatile organic 
compounds, including tetrachloroethylene among others, which is being used at the site, and 
due to the conditions at the site may pose a threat to the groundwater, further assessment under 
the Superfund Program or other State Program is recommended . 

16 
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Questionnaire, not completed 

Questionnaire dealing with chemicals in dry-cleaned textile 

The questionnaire has been divided into 2 parts. 

Appendix 1 
Page 1 of 7 

The first part includes a number of general questions relating to the dry-cleaning shop and its 
operation. 

The second part includes a number of questions relating to the use of chemicals in 
connection with the dry-cleaning., 

In case of any questions to this material, please do not hesitate to contact Dorte Glensvig or 
jan Dam Christensen, Kampsax A/S, telephone +45 36 39 07 00. 

We thank you very much for your assistance. 

PART 1: 

Telephone number 

Owner 

The manufacture of the dry-cleaning machines (machine name/brand) and the cleaning 
fluid being used (Rynex, hydrocarbons)? 

Machine 1: ______ Cleaning fluid: __ _ 

Machine 2: ______ Cleaning fluid: __ _ 

Please enclose any available information about the machines. 

When were the dry-cleaning machines installed? 

Machine 1: ____ _ 

Machine 2: ____ _ 

Have any essential changes been made to the machine since the installation? 

Machine 1: Yes No 
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Questionnaire, not completed 

If "Yes"- which changes have been made and when? 

Machine 2: Yes No 

If "Yes"- which changes have been made and when? 

Does the machine have automatic drying control? 

Machine 1: Yes No 

Appendix 1, continued 
Page 2 of 7 

If "Yes"- please briefly describe how the automatic drying control works (according to the 
residue in the drum air or according to the drying time) 

Other control mechanisms: Yes No 

If "Yes " -which? 

Machine 2: Yes No 

Other control mechanisms: Yes No 

If "Yes" -which? 

If "Yes"- please briefly describe how the automatic drying control works (according to the 
residue in the drum air or according to the drying time) 
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Questionnaire, not completed 

What is the capacity of the machine? 

Machine 1: kg/charge 

Machine 2: kg/charge 

.Quantity of dry-cleaned clothes per year (kg)? 

Number of charges per year? 

Number of working days per year? 

Appendix 1, continued 
Page 3 of 7 

Have you experienced any obnoxious smells due to the cleaning fluid used and/or the 
helping agents and additives? 

Yes No 

If "Yes"- please describe the problem: ______ _ 

Have you experienced any operation problems due to the cleaning fluid used and/or the 
helping agents and additives? 

Yes No 

If "Yes"- please describe the problem: ______ _ 

Have you received any complaints from the customers due to the cleaning fluid used and/or 
the helping agents and additives? 

Yes No 

If "Yes"- please describe the problem: ______ _ 
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Questionnaire, not completed 

Do you find the dry-cleaning sufficiently good? 

Yes No 

If "No" -please describe the problem: 

Appendix 1, continued 
Page 4 of 7 

Any other advantages or disadvantages connected to the cleaning fluids, helping agents and 
additives? 
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Questionnaire, not completed 

-
Consumption of chemicals for pre-treatment, dry-cleaning and final treatment: 
A: Please enclose any available data sheets 
8

' Cleaning fluid, cleaning intensifiers, bactericides, helping agents, spot removers, deodorizers, etc. 
c: Name, address, telephone number, contact person 

Trade name" Use13 Supplier/producer" Consumption per 
year 
Please state the unit 
{litre or kg) 

• 
Appendix 1, continued 

Page 5 of 7 

Consumption per 
kg clothes 
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Questionnaire not filled in 

Consumption of chemicals for pre-treatment, dry-cleaning and final treatment: 

A: Please enclose any available data sheets 
8 Cleaning fluid, cleaning intensifiers, bactericides, helping agents, spot removers, deodorizers, etc. 
c: Name, address, telephone number, contact person 

TradenameA Use~ Supplier/producer'-

• 
Appendix 1, continued 

Page 6 of 7 

Jonsumption per year Consumption per 
Please state the unit kilo clothes 
(litre or kg) 
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Response to questionnaire 
Rynex dry-cleaning shops 

The dry-cleaning 
machine 

Evaluation of 
cleaning fluids, 
etc. 

Machine 1 
Cleaning fluid 
Installation of machine 
Changes made 
Machine 2 

Automatic drying control 

How 

Other control 
mechanisms 
Which 
Normal drying time in 
minutes 
Machine capacity - kg 
Quantity per year 
Charges per year 
The quantity dry-cleaned 
per kilo (without 
pressing) 
Number of working days 
a year 

Obnoxious smells 
Operation problems 
Complaints from 
customers 
Is the dry-cleaning good? 
Other advantages or 
disadvantages 

Dry-cleaning shop A 

Satec 
Rynex 
06.08.2001 
No 
None 

No 

Automatic time control, 
70 minutes. Can also be 
set manually. 

No 

70 
15 
Approx. 9,500 kg 
Approx. 900 

<5% 

240 

No 
Long drving time 

No 
Yes 

No comments 

Appendix 2A 
Page 1 of 3 

Dry-cleaning 
shopB 

Satec 
Rynex 
11.04.2001 
No 
None 

No 
Automatic time 
control, 70 minutes. 
Can also be set 
manually. 

No 

70 
15 
6,000 
750 

Only half of the 
curtains 

230 

No 
No 

No 
Yes 

No comments 
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Response to questionnaire 
Rynex dry-cleaning shops 

Consumption of 1 
Pre-brushing 

chemicals fluid 

1 
Pre-brushing 
fluid 

2 
Pre-cleaning fluid 

3 
Cleaning fluid 

4 
Cleaning 
intensifiers 

5 
Starching fluid 

6 
Anstistatica 

7 
Waterproofing 
fluids 

8 
Spotting fluids 

Trade name 

Use 
Supplier/producer 
Consumption per year 

Trade name 

Use 
Supplier/producer 
Consumption per year 
Trade name 
Use 
Supplier/producer 
Consumption per year 

Trade name 
Use 
Supplier/producer 
Consumption per year 
Trade name 

Use 
Supplier/producer 
Consumption per year 

Trade name 
Use 
Supplier/producer 
Consumption per year 

Trade name 
Use 
Supplier/producer 
Consumption per year 
Trade name 

Use 
Supplier/ producer 
Consumption per year 

Trade name 
Use 
Supplier/producer 

Appendix 2A, continued 
Page 2 of 3 

Dry-cleaning shop A Dry-cleaning shop 
B 

Secaflx 1-2-3 Devantol Soft 
Pre-brushing-

Spot removers masking off 
Bendsen A/S Bendsen A/S 
Few litres 20 kg 

DetaProfi and Detafix 
Polysol series 

Pre-brushing fluid Spot removal 
AktemA/S Bendsen A/S 
20 I 500ml 
- -

- -
- -

- -
Rynex 2 Rynex 2 
Cleaning fluid Cleaning fluid 
HJMTeknik HJMTeknik 
No consumption 60 I 
Tempo Ryn TPM 1075 

Cleaning intensifier Cleaning intensifier 
Bendsen A/S Bendsen A/S 
150 I 20 kg. 
Ingredient of cleaning 
intensifier -
- -

- -
- -

Ingredient of cleaning Ingredient of cleaning 
intensifier intensifier 
- -

- -

- -
VinoyPlus VinoyPlus 

Waterproofing fluid Waterproofing 
H.H. H.H. 
20 I 15 kg 

Same products as in 
- 1) 
- -
- -

' 



• Response to questionnaire 
Rynex dry-cleaning shops 

9 
Filter powder 

10 
Dubbin 

-: No information available 

Consumption per year 
Trade name 
Use 
Supplier/producer 
Consumption per year 
Trade name 
Use 
Supplier/producer 
Consumption per year 

-
-

-

-
-
-
-
-

-

Appendix 2A, continued 
Page 3 of 3 

-

-

-
-

-

-

-

-

-
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Response to questionnaire 
Hydrocarbon dry-cleaning shops 

Appendix 28 
Page 1 of 6 

The supplier informs, that in Dry-celaning shop C, D, E and F the same technical construction of cleaning 
machines has been used. 

Dry-cleaning shop Dry-cleaning shop 
c D 

The dry-cleaning 
machine Machine 1 Satec B-300 Satec B-700 

Cleaning fluid Hydrocarbon Hydrocarbon 
Installation of machine 23.12.2001 06.2001 
Changes made No No 
Machine 2 None None 

Automatic drying control Yes Yes 
Infra-red sensor for 

Infra-red sensor for measuring residue in 

How 
measuring residue in the drum air. Heating 
the drum air stops at 75% ofLEL 

Other control 
mechanisms Yes Yes 

Minimum time for Minimum time for 
drying, typically 25-35 drying, typically 25-35 

Which minutes. minutes. 
Normal drying time in 
minutes 30 
Machine capacity - kg 15 35 
Quantity per year 22.000 kg 40,000 kg 
Charges per year 1,600 1,300 
Quantity dry-cleaned per 
kilo (without pressing) Max. 1% <3% 
Number of working days . 
a year 220 275 

Evaluation of 
cleaning fluids, 
etc. Obnoxious smells No No 

Operation problems No No 
Complaints from 
customers No No 
Is the dry-cleaning good? Yes Yes 

Is very satisfied with the 
Other advantages or non-smelling cleaning More comfortable smell 
disadvantages fluid in the dry-cleaning shop 



Response to questionnaire 
Hydrocarbon dry-cleaning shops 

Consumption of 1 Trade name 
chemicals Pre-brushing fluid Use 

Supplier/producer 
Consumption per year 

1 Trade name 
Pre-brushing fluid Use 

Supplier/producer 
Consumption per year 

2 Trade name 
Pre-cleaning fluid Use 

Supplier/producer 
Consumption per year 

3 Trade name 
Cleaning fluid Use 

Supplier/producer 
Consumption per year 

4 Trade name 
Cleaning intensifiers e Use 

Supplier/producer 
Consumption per year 

5 Trade name 
Starching fluid Use 

Supplier/producer 
Consumption per year 

6 Trade name 
Anstistatica Use 

Supplier/producer 
Consumption per year 

7 Trade name 
Waterproofing fluids Use 

Supplier/producer 
Consumption per year 

8 Trade name 
Spotting fluids Use 

Supplier/producer 
Consumption per year 

9 Trade name 
Filter powder Use 

Supplier/producer 
Consumption per year 

10 Trade name 
Dubbin Use 

Supplier/producer 
Consumption per year 

-: No information available 

Appendix 28, continued 
Page 2 of 6 

Dry-cleaning shop Dry-cleaning shop 
c D 

Product from Kreussler Sol vex 1, 2 and 3 
Spot removal Spot removal 
H.H. Aktern A/S 
Low 3x 10 I 
- -
- -
- -

- -

Prenett Pur Prenet 
Pre-cleaning fluid Pre-rinse 
H.H. H.H. 
71 120 I 

- Toptrel HP 
- Cleaning fluid 
- H.H. 
No consumption 100 I have been drawn off 

Clip Comfort Frankotex and Preclin 
Cleaning intensifier Cleaning intensifier 
H.H. Aktern A/S 
150 I 425 I in total 
Included in 2) Included in 2) 
- -
- -
- -

Included in 2) Included in 2) 
- -

- -

- -
Cetox KWI 

Included in 2) 
- Waterproofmg 
- Aktern A/S 
- 160 I 

-
Included in 2) 

- -

- -
- -

- Kieselguhr 
- -

- -

- 15 kg 

- -
- -

- -

- -



• 

• 

Response to questionnaire 
Hydrocarbon dry-cleaning shops 

The dry-cleaning Machine 1 

machine Cleaning fluid 

Installation of machine 

Changes made 

Machine 2 

Automatic drying control 

How 

Other control mechanisms 

Which 
Normal drying time in 
minutes 

Machine capacity - kg 

Quantity per year 

Chargesp_er year 
Quantity dry-cleaned per 
kilo 
Number of working days a 
year 

Evaluation of 
cleaning fluids, etc. Obnoxious smells 

Operation problems 
Complaints from 
customers 

Is the dry-cleaning good? 
Other advantages or 
disadvantages 

Appendix 28, continued 
Page 3 of 6 

Dry-cleaning shop E Dry-cleaning shop 
F 

Satec B-300 Satec B-440 

Hydrocarbon Hydrocarbon 

06.2002 28.03.2002 

No No 

None 

Yes Yes 
Infra-red sensor for Infra-red sensor for 
measuring residue in the measuring residue in the 
drum air drum air 

Yes Yes-
Minimum time for Minimum time for 
drying, typically 25-35 drying, typically 25-35 
minutes. minutes. 

15 22 

Unknown new machine 25,000 

Unknown new machine 1,800 

- <10% 

300 312 

No No 

No No 

No No 

Yes Yes 
Positive feedback from -
customers 
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Response to questionnaire 
Hydrocarbon dry-cleaning shops 

Consumption of 1 Trade name 
chemicals Pre-brushing fluid Use 

Supplier/producer 
Consumption per year 

1 Trade name 
Pre-brushing fluid Use 

Supplier/producer 
Consumption per year 

2 Trade name 
Pre-cleaning fluid Use 

Supplier/producer 
Consumption per year 

3 Trade name 
Cleaning fluid Use 

Supplier/producer 
Consumption per year 

4 Trade name 
Cleaning intensifiers Use 

Supplier/producer 

Consumption per year 

5 Trade name 
Starching fluid Use 

Supplier/producer 
Consumption per year 

6 Trade name 
Anstistatica Use 

Supplier/producer 
Consumption per year 

7 Trade name 
Waterproofing fluids Use 

Supplier/producer 
Consumption per year 

8 Trade name 
Spotting fluids Use 

Supplier/producer 
Consumption per year 

9 Trade name 
Filter powder ~se 

Supplier/producer 
Consumption per year 

10 Trade name 
Dubbin Use 

Supplier/producer 
Consumption per year 

-: No mformatmn available 

Appendix 2B, continued 
Page 4 of 6 

Dry-cleaning shop E Dry-cleaning shop 
F 

Solvex 1. 2 and 3 Solvex 1, 2 and 3 
Spot removal Spot removal 
Aktern A/S Aktern A/S 
41 (new) 3 X 10 I 
PolysolKWV -
Pre-brushing -
Aktern A/S -
- -

Preclin Odosorb -
Pre-cleaning fluid -
Aktern A/S -
- -

Actrel 3356 D Tootrel HP 
Cleaning fluid Cleaning fluid 
Aktern A/S H.H. 
- 50 I 

Prenet Pur and Clip 
Frankotex HCR Comfort 
Cleaning intensifier Cleaning intensifier 
Aktern A/S H.H. 

200 and 150 kg 
- respectively 

-
Included in 2) 
- -
- -
- -

-
Included in 2) 
- -

- -

- -

CetoxKWI VinoyPlus 
Waterproofing Waterproofing 
Aktern A/S H.H. 
- 100 kg 

Solvex 1, 2 and 3 -
Spot removal -
Aktern A/S -
- -

- -
- -
- -
- -

- -
- -
- -
- -



• Response to questionnaire 
Hydrocarbon dry-cleaning shops 

The dry-cleaning 
machine Machine 1 

Cleaning fluid 

Installation of machine 

Changes made 

Machine 2 

Automatic drying control 

How 

Other control mechanisms 

Which 
Normal drying time in 
minutes 

Machine capacity - kg 

Quantity per year 

Charges per year 
Quantity dry-cleaned per kilo 
(without pressing) 
Number of working days a 
I year 

Evaluation of 
cleaning fluids, etc. Obnoxious smells 

O_p_eration problems 

Complaints from customers 

Is the dry-cleaning good? 
Other advantages or 
disadvantages 

Appendix 2B, continued 
Page 5 of 6 

Dry-cleaning shop G 

Satec OX 101 

Aroma free hydrocarbon 

12.1993 

No 

None 

Yes 

Drying time 

-

-

-

10 

14,000 

1,800 

<1% 

250 

No 

No 

No 

Yes 

No comments 



• 

• 

Response to questionnaire 
Hydrocarbon dry-cleaning shops 

Consumption of 1 Trade name 
chemicals Pre-brushing fluid Use 

Supplier/producer 
Consumption per year 

1 Trade name 
Pre-brushing fluid Use 

Supplier/producer 
Consumption per year 

2 Trade name 
Pre-cleaning fluid Use 

Supplier/producer 
Consumption per year 

3 Trade name 
Cleaning fluid Use 

Supplier/producer 
Consumption per year 

4 Trade name 
Cleaning intensifiers Use 

Su[>plier/producer 
Consumption per year 

5 Trade name 
Starching fluid Use 

Supplier/producer 
Consumption per year 

6 Trade name 
Anstistatica Use 

Supplier/producer 
Consumption per year 

7 Trade name 
Waterproofing fluids Use 

Supplier/producer 
Consumption per year 

8 Trade name 
Spotting fluids Use 

Supplier/producer 
Consumption per year 

9 Trade name 
Filter powder Use 

Supplier/producer 
Consumption per year 

10 Trade name 
Dubbin Use 

Supplier/producer 
Consumption per year 

-: No mformat1on available 

Appendix 2B, continued 
Page 6 of 6 

Dry-cleaning shop G 
PolysolKWV 
Pre-brushing 
Aktern A/S 
451 

-
-
-

-

Preclin Odosorb 
Pre cleaning intensifier 
Aktern A/S 
251 
-

-
-

801 
Frankotex HCR 
Cleaning intensifier 
Aktern A/S 
451 
Included in 4) 

-
-

-
Included in 4) 
-
-
-

CetoxKWI 
Waterproofing 
Aktern A/S 
601 

Solvex l. 2 and 3 
-
-

-

-
-
-

-
Leder 01 
Dubbin 
Aktern A/S 
651 



• 

• 

Gross list 
Rynex dry-cleaning shops 

Product name 

Devantol Soft 

Rynex2 

TPM 1075 

Secafix 1 

Secafix 2 

Secaflx 3 

TempoRyn 

Detaflx Rostol 

DetafiX Tintol 

Detaflx Color 

Detaflx Tanol 

Detaflx Biotal 

Detaprofl Tanex 

Detaprofl Blodex 

Detaprofl Lacex 

Detaprofl Ferex 

Detaprofi Medex 

Polyso!KwV 

1\'inoyP!us 

NOTES. 
Dealer/importer: 
F1: Bendsen A/S 
F2: HJM Teknik APS 
F3: Aktern A/S 

Use2 Dealer/ 
importer 

Pre-treatment F1 

Cleaning fluid F2 

Cleaning intensifier F1 

Pre-brushing F1 

Pre-brushing F1 

Pre-brushing F1 

Identical to TPM 1075 F1 

Pre-brushing - rust, food and blood F1 

Pre-brushing- ink and felt pen F1 

Pre-brushing - oil, paint, lubricating oil, 
etc. F1 

Pre-brushing - tannin and tanning 
agents F1 

Pre-brushing - blood and albumens F1 

Pre-brushing - tannin and tanning 
agent spots F1 

Pre-brushing - blood and albumens F1 

Pre-brushing- colour. grease and wax 
spots F1 

Pre-brushing - rust and metal stains F1 

Pre-brushing - medicaments, etc. F1 

Pre-brushing F3 

Waterproofing F4 

Producer: 
P1: Busing & Fasch GmbH 
P2: Vopak Products Europe 
P3: Seitz GmbH 

F4: H.H. Pels- og skindservice A/S P4: Kreussler & Co GmbH 

Appendix 3 A 
Page 1 of 3 

Producer1 PRNo. 1 Consumption per 
iYear 2 

P1 807-0004 B: 20 kg 

P2 - ~:-
B: 601 

P1 803-0001 B: 20 kg 

!A: few 
P1 848-0101 lit res 

!A: few 
P1 848-0102 litres 

11\: few 
P1 848-0103 litres 

P1 803-0001 ~: 1501 

P1 844-0006 B:* 

P1 844-0005 B:* 

P1 844-0004 

P1 844-0003 

P1 844-0002 

P1 842-0012 

P1 842-0011 

P1 842-0013 

P1 842-0015 

P1 842-0014 

P3 1 304 111 ~: 201 

P4 - A: 201 
B: 15 kg 

1: From safety datasheets 
2: From response to questionnaire - dry
cleaning shops 
Dry-cleaning shop A: 9,500 kg textile dry
cleaned annually 
Dry-cleaning shop B: 6,000 kg textile dry
cleaned annually 
-: No information available 
*:No longer used 

B: 250-
500ml 



• Gross list 
Rynex dry-cleaning shops 

Product Use2 CAS No. 1 

name 
Devantol Soft Pre-treatment 112-34-5 

64742-48-9 

68425-47-8 

577-11-7 

69011-36-5 

68411-30-3 

Rynex 2 Cleaning fluid -
Cleaning 

TPM 1075 intensifier 112-34-5 

69011-36-5 

Secafix 1 Pre-brushing 112-34-5 

64742-48-9 

68425-47-8 

577-11-7 

69011-36-5 

Secaftx 2 Pre-brushing 112-34-5 

64742-48-9 

50-21-5 

68425-47-8 

577-11-7 

69011-36-5 

Secaftx 3 Pre-brushing 345590-94-8 

112-34-5 

68425-47-8 

577-11-7 

69011-36-5 
Identical to TPM 

Tempo Ryn 1075 112-34-5 

69011-36-5 

Detafix Rostol Pre-brushing 7664-38-2 
- rust, food and 
blood 1341-49-7 

Detafix Tintol Pre-brushing 100-51-6 

- ink and felt pen 112-34-5 

577-11-7 

69011-36-5 

22-99-6 

• 

Chemicals 1 

2- (2-butoxyethoxy) ethanol 
Isoparafinisches 
Kohlenwassestoffgemish 

F ettsaurediethanolamid 

Diisooctylsulfosuccinat, Natriumsalz 

F ettalkoholethoxylat 

Alkylbenzolsulfonate 

Propandiolether 

2-{2-butoxyethoxy) ethanol 

Fettalkoholethoxylat 

2-{2-butoxyethoxy)ethanol 
Isoparafinisches 
Kohlenwassestoffgemish 

F ettsaurediethanolamid 

Diisooctylsulfosuccinat, Natriumsalz 

F ettalkoholethoxylat 

2- (2-butoxyethoxy)ethanol 
Isoparafinisches 
Kohlenwassestoffgemish 

2-Hydroxypropionsaure {milchsaure) 

Fettsaurediethanolamid 

Diisooctylsulfosuccinat, Natriumsalz 

F ettalkoholethoxylat 
Diprpylenglykolmethylether 
(Isomerengemish) 

2-{2-butoxyethoxy)ethanol 

F ettsaurediethanolamid 

Diisooctylsulfosuccinat, Natriumsalz 

F ettalkoholethoxylat 

2-{2-butoxyethoxy) ethanol 

Fettalkoholethoxylat 

Phosphoric acid 

Ammonium hydrogen fluoride 

Benzyl alcohol 

2- (2-butoxyethoxy) ethanol 

Diisooctylsulfosuccinat, Natriumsalz 

Fettalkoholethoxylat 

2-Phenoxyethanol 

Appendix 3A, continued 
Page 2 of 3 

Content in% Danger 
1 symbol 1 

2,51-10,00 Xi; 36 

10,01-25,00 

10,01-25,00 Xi; 36 38 

2,51-10,00 Xi; 36 38 

2,51-10,00 Xi: 36 38 

0,01-2,50 Xi; 36 38 

- -

2,5-10,00 Xi; 36 

25,01-50,00 Xi; 36/38 

10,01-25,00 Xi; 36 

10,01-25,00 

2,51-10,00 Xi; 36 38 

2,51-10,00 Xi; 36 38 

10,01-25,00 Xi: 36 38 

2,5-10,00 Xi; 36 

10,01-25,00 

0,01-2,50 Xi; 36/38 

2,51-10,00 Xi; 36 38 

10,00-25,00 Xi; 36 38 

10,01-25,00 Xi: 36 38 

2,51-10,00 

10,01-25,00 Xi; 36 

2,51-10,00 Xi; 36 38 

2,51-10,00 Xi; 36 38 

10,01-25,00 Xi: 36 38 

2,5-10,00 Xi; 36 

25,01-50,00 Xi; 36/38 

2,51-10,00 C; 34/36/38 

2,51-10,00 C; 34/36/38 

2,51-10,00 Xn; 20/22 

10,01-25,00 Xi; 36 

2,51-10,00 Xi; 36/38 

10,01-25,00 Xi; 36/38 

10,01-25,00 Xi; 36 



• 

• 

Gross Jist 
Rynex dry-cleaning shops 

Product name Use 

Detaf!X Color Pre-brushing 

-oil, paint, 
lubricating oil, 
etc. 

Detaf!X Tanol Pre-brushing 

-tannin and 

tanning agents 

Detaf!X Blotol Pre-brushing 

-blood and 

albumens 

Detaprofi Tanex Pre-brushing 

-tannin and 
tanning agent 
spots 

Detaprofi Blodex Pre-brushing 
-blood and 
albumens 

Detaprofi Lacex Pre-brushing 

- colour, grease 

and wax spots 

Detaprofi Ferex Pre-brushing 
- rust and metal 
stains 

Detaprofi Medex Pre-brushing 

- medicaments, 

etc. 

PolysolKwV Pre-brushing 

VinoyPlus Waterproofing 

NOTES: 
1

: From s~fety datasheets 
2

: From response to questionnaires
dry-cleaning shops 
-: No information available 

CAS No. I 

100-51-6 

112-34-5 

64742-48-9 

68425-47-8 

577-11-7 

22-99-6 

68411-30-3 

112-34-5 

69011-36-5 

68411-30-3 

112-34-5 

68425-47-8 

577-11-7 

69011-36-5 

112-34-5 

69011-36-5 

68411-30-3 

61790-12-3 

123-86-4 

107-41-5 

68425-48-9 

68411-30-3 

7664-38-2 

1341-49-7 

872-50-4 
! 

112-34-5 

141-43-5 

577-11-7 

-

-

90622-57-4 

112-34-5 

-

Chemicals 1 

benzylalkohol 

2-(2-butoxyethoxy)ethanol 
Isoparafinisches 
Kohlenwassestoffgemish 

F ettsaurediethanolamid 

Diisooctylsulfosuccinat, N atriumsalz 

2-Phenoxyethanol 

Alkylbenzolsulfonate 

2- (2-butoxyethoxy) ethanol 

Fettalkoholethoxylat 

Alkylbenzolsulfonate 

2- (2-butoxyethoxy) ethanol 

Fettsaurediethanolamid 

Diisooctylsulfosuccinat, Natriumsalz 

Fettalkoholethoxylat 

2- (2-butoxyethoxy) ethanol 

F ettalkoholethoxylat 

Alkylbenzolsulfonate 

Olsaure 

n-butylacetat 

2-methyl-2,4-pentandiol 

Fettsaurediethanolamid 

Alkylbenzolsulfonate 

Phosphoric acid 

Ammonium hydrogen diflouride 

Nmethyl-2-pyrrolidon 

2-(2-butoxyethoxy)ethanol 

2 -aminoethanol 

Diisooctylsulfosuccinat, Natriumsalz 

Non-ionic tensid 

Anion active tensid 

Isoalkanes 

2- (2-butoxyethoxy) ethanol 
Fluoride carbon resin dissolved in 
isoparaffin 

Appendix 3A, continued 
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Content in % 1 Dan_ger symbol 1 

2,51-10,00 Xn; 20/22 

10,01-25,00 Xi; 36 

10,01-25,00 

2,51-10,00 Xi; 36 38 

2,51-10,00 Xi; 36 38 

2,51-10,00 Xi; 36 

2,51-10,00 Xi; 36/38 

10,01-25,00 Xi; 36 

10,01-25,00 Xi; 36/38 

2,51-10,00 Xi; 36 38 

2,51-10,00 Xi; 36 

0,01-2,50 Xi; 36 38 

2,51-10,00 Xi; 36/38 

2,51-10,00 Xi; 36/38 

2,5-10,00 Xi; 36 

2,5-10,00 Xi; 36/38 

2,5-10,00 Xi; 36/38 

2,5-10,00 Xi; 36 

25,01-50,00 

2,51-10,00 Xi; 36/38 

10,01-25,00 Xi; 36/38 

2,5-10,00 Xi; 36/38 

2,5-10,00 C: 34 

2,5-10,00 T; 25. C; 34 

10,01-25,00 Xi; 36/38 

10,01-25,00 Xi; 36 

2,51-10,00 Xi; 36/37/38 

0,01-2,5 Xi; 36/38 

10-30 Xi; 36/38-53 

10-20 Xi; 36/38 

10-20 Xn;65 

10-20 Xi; 36 

- Xn; 62 65 



• 

• 

Gross list 
Hydrocarbon dry-cleaning shops 

Appendix 3 B 
Page 1 of 3 

Product name Use2 Dealer/ Producer 1 PRNo. Consumption per year 

Solvex I 

Solvex 2 

Solvex 3 

LederOILW 

Actrel 3356-D 

Polysol KWV 

Frankotex KW 

Preclin Odosorb 

Cetox KWI 

Benzapon Sanofresh 
Benzapon Summer 
Wind 

Benzapon Sanofresh 

Benzapon Pre 

Toptrel HP 

Prenett Pur 

Clip Comfort 

VinoyPius 

NOTES: 
Dealer/importer: 
F 1: Bendsen A/S 
F2: HJM Teknik APS 
F3: Aktern A/S 

importer 
Pre-brushing fluid F3 P3 

Pre-brushing fluid F3 P3 

Pre-brushing fluid F3 P3 

Dubbin F3 P3 

Cleaning fluid F3 P2 

Pre-brushing fluid F3 P3 

Cleaning intensifier F3 P3 

Cleaning intensifier, 
first bath F3 P3 

Waterproofing fluid F3 P3 

Cleaning intensifier 'I FI P1 

Cleaning intensifier F1 PI 

- F1 P1 

Pre-brushing fluid FI PI 

Cleaning fluid F4 -
Pre-brushing fluid F4 P4 

Cleaning intensifier F4 P4 

Waterproofing fluid F4 P4 

Producer: 
PI: Busing & Fasch GmbH 
P2: Chemex Products A/S 
P3: Seitz GmbH 

F4: H.H. Pels- og skindservice A/S P4: Kreussler & Co GmbH 

1 2 

I 32I 552 D:101 

E: 41 
F: 10 I* 

1 321 560 D: IOI 
E: 41 
F: 10 I* 

1 32I 579 D:101 

E: 41 
F: 10 I* 

I 32I 4I3 G:651 

- G:801 
E:-

I 304 111 G: 451 
E:-

I 304 058 G: 451 D: 4251 
E:-

I 435 349 G: 251 
E:-

- D: 160 I 

G:601 
E:-

8I7 -0020 Only informed by the supplier 

817-0022 Only informed by the supplier 

8I7 -0020 Only informed by the supplier 

807-0011 Only informed by the supplier 

- D:-IOO I. F: 501. 

C: 71 

D: I201 

- C: I 50 I; F: I 50 kg 

- F: 100 kg 

':From safety datasheets 
2

: From response to questionnaire - dry
cleaning shops 
Dry-cleaning shop C: 22,000 kg textile 
dry-cleaned annually 
Dry-cleaning shop D: 40,000 kg textile 
dry-cleaned annually 
Dry-cleaning shop E: Unknown new 
machine 
Dry-cleaning shop F: 25,000 kg textile 
dry-cleaned annually 
Dry-cleaning shop G: I4,000 kg textile 
dry-cleaned annually 
-: No information available 
*: No longer used 



• 
Gross list 
Hycrocarbon dry-cleaning shops 

Product name Use2 CAS No. 1 

Solvex 1 Pre-brushing fluid 90622-57-4 

-
112-34-5 

Solvex 2 Pre-brushing fluid -

112-34-5 
90622-57-4 

Solvex 3 Pre-brushing fluid 34590-94-8 
-

-

-
112-34-5 

LederOlLW Dubbin -

!Actrel 3356-D Cleaning fluid -

-
-

PolysolKWV Pre-brushing fluid -

-

90622-57-4 
112-34-5 

Frankotex KW Cleaning intensifier 90622-57-4 

-
112-34-5 

Preclin Odosorb Cleaning intensifier, first bath-

34590-94-8 

-
90622-57-4 

Cetox KWI Waterproofing fluid -

-

90622-57-4 
-

Chemicals 1 

~soalkanes 

!Anion active tensid 
2-(2-Butoxyethoxy)ethanol 

!Arnon active tensid 

2- (2-Butoxyethoxy) ethanol 
soalkanes 

(2-Methoxymethylethoxy)propanol 

~nion active tensid 

Cationic tensid 

IN on-ionic tensid 
2-(2-Butoxyethoxy)ethanol 

Cationic tensid 

~295 Hydrocarbons floating N.O.S: 

so-undekanes 
sododecanes 

!Non-ionic tensid 

!Anion active tensid 

soalkanes 
2-(2-Butoxyethoxy)ethanol 

soalkanes 

Mixture of tensids 
2- (2-Butoxyethoxy) ethanol 
Non-ionic tensid 

(2-methoxymethylethoxy) propanol 

Anion active tensid 
soalkanes 

Hydrocarbon mixture, isoparaffin 

Flouride alkyl polymers 
so alkanes 

Glycol ether acetate 

• 
Appendix 3 B, continued 

Page 2 of 3 

Content in % 1 Danger symbol 1 

10-30 Xn; 65 

10-20 C; 34 
<5 Xi; 36 

10-30 C: 34 

<20 Xi; 36 
<5 )(n: 65 

10-30 

10-20 C; 34 

<5 C; N; 22-34-50/53 

<5 Xi; 36/38-53 
<5 Xi; 36 

<20 Xi; 36/38 

10-30 jxi. 36/38-53 
10-20 jxi.: 36/38 

10-20 pen; 65 
10-20 pu;36 

30-50 pen; 65 

20-50 pci; 36/38 
<5 pci; 36 
<20 pci; R36/38-53 

<20 -

<10 pen; R22-36/38 
<10 Xn; R65 

15-39 

Xi; R36/38 

50-100 Xn; R65 
<5 Xn; R20/21 



• 
Gross list 
Hycrocarbon dry-cleaning shops 

Product name Use2 

Benzapon Sanofresh Cleaning intensifier 

Benzapon Summer Wind Cleaning intensifier 

Benzapon Sanofresh -

Benzapon Pre Pre-brushing fluid 

rroptrel HP Cleaning fluid 

Prenett Pur Pre-brushing fluid 

Clip_ Comfort Cleaning intensifier 

~inoyPlus Waterproofing fluid 

NOTES: 
':From safety datasheets 
': From response to questionnaires - dry-cleaning shops 
-: No information available 

CAS No. 1 

64742-48-9 

68425-47-8 

577-11-7 

69011-36-5 

112-34-5 

64742-48-9 

577-11-7 

68411-30-3 

61790-12-3 

64742-48-9 

68425-47-8 

577-11-7 

69011-36-5 

64742-48-9 

68425-47-8 

577-11-7 

69011-36-5 

90622-57-4 

-

-

-

-

-

-

Chemicals 1 

Isoparafmisches Kohlenwassestoffgemish 

Fettsaurediethanolamid 

Diisooctylsulfosuccinat, Natriumsalz 

F ettalkoholethoxylat 

2- (2-butoxyethoxy) ethanol 

soparafmisches Kohlenwassestoffgernish 

Diisooctylsulfosuccinat, Natriumsalz 

Alkylbenzolsulfonate 

Olsaure 

soparafmisches Kohlenwassestoffgemish 

Fettsaurediethanolamid 

Diisooctylsulfosuccinat, Natriumsalz 

Fettalkoholethoxylat 

Isoparafmisches Kohlenwassestoffgemish 

Fettsaurediethanolamid 

Diisooctylsulfosuccinat, Natriumsalz 

Fettalkoholethoxylat 

soalkanes, C9-C12 

iAJkylbenzene 

Coconut soap 

Sulfbemstensyraester 

iAJkyl glycol 

-

-

Appendix 3 8, continued 
Page 3 of 3 

Content in% 1 Danger symbol 1 

25,01-50,00 pen; 65· 

2,51-10,00 pei; 36/38 

10,01-25,00 pei; 36/38 

2,51-10,00 IXi; 36138 

2,5-10,00 pa; 36 

25,01-50,00 pen; 65 

2,51-10,00 pei; 36/38 

2,5-10,00 pei; 36/38 

2,5-10,00 IXi; 36 

25,01-50,00 pen; 65 

2,51-10,00 pei; 36/38 

10,01-25,00 pei; 36/38 

2,51-10,00 Xi; 36/38 

25,01-50,00 Xn;65 

0,01-2,50 Xi; 36/38 

10,01-25,00 Xi; 36/38 

2,51-10,00 Xi; 36/38 

- Xn, R65, R66 

- -
- -

- -

- -

- Xi; 36/38 

- Xn; 62 65 



• 

• 

Test protocol Appendix 4 
Page 1 of 3 

The Danish Environmental Protection Agency 
Consumer project- mapping of chemical substances in dry cleaner shops 
Prepared by: Peter Mortensen, Eurofins Danmark A/S & Dorte Glensvig, Kampsax A/S 

Revised 01, 9 September 2002 

Test protocol 

The purpose is to perform an ana,ysis for residual content in textiles cleaned with 
hydrocarbon based cleaning fluid and Rynex cleaning fluid respectively. 

The tests include volatile compounds as well as non-volatile compounds. Prior to the tests 
a selection of analytical parameters has been carried out based on the obtained product 
information from the supplier. 

Analysis for volatile compounds 

Principle: 

Textiles: 

Pletter: 

Selected textiles are added standardised stains. Accordingly the textiles are 
cleaned in a hydrocarbon dry cleaner and a Rynex dry cleaner respectively. 
The liberation of volatile compounds is measured over a period of fourteen 
days with selective measurement methods that allows qualitative and 
quantitative analyses. 

The tests are carried out with a dress, a pair of trousers, and a jacket. Each 
textile is purchased in duplicate. 

The textiles are each added a stain of approximately 2x2 em of the 
following dirt types: 

• Soot/oil mixture (carbon black suspended in olive oil) 
• Blood (from cattle or pig) 
• Cocoa (purchased ready-made cocoa) 
• Red wine 
• Blackcurrant juice 
• Egg 

The stains are dried for 48 hours before delivery to dry cleaning. 

Dry cleaning: Carried out in commercial dry cleaner shops. The dry cleaner applies 
methods considered necessary to remove the stains. 

The stain treatment and cleaning are monitored because a number of 
significant parameters are recorded for later assessment of the results: 

• Pre-treatment: Name and amount ofthe applied products 
• Cleaning fluid and subsidiary materials: product name, and supplier 



• 

• 

Test protocol Appendix 4, continued 
Page 2 of 3 

Transport: 

Climate 
chamber: 

Sampling: 

Analyses: 

• Cleaning machine: type and age 
• Progress: cleaning time, drying time, other textiles in same batch, 

stop criteria for drying (e.g.% LEL in the spin air's or the likes). 
• Finishing treatment: Type, scope, and duration 
• Emission reducing measures: filters and coolers 
• Ventilation: type and age 
• Discard: age, placing of ventilator 

Plans for registration of information have been prepared. 

When ready from the dry cleaners the textiles are transported to the 
laboratory immediately. In the laboratory they are placed in climate 
chambers with a view to measuring the emission of volatile compounds. 
The textiles are wrapped in ordinary wrapping from the dry cleaner during 
transport (typically plastic bag). 

Thermostatic climate chambers of polished stainless steel are used. The 
chambers are cleaned thoroughly with aqueous cleaning materials prior to 
the test. A blind sample is taken immediately before the testing with the 
climate chamber connected to the air supply. 

The following test conditions are used: 

• Temperature: 
• Air humidity: 
• Air change: 

23° C ± l°C 
50%±5%RF 
0.5 times per hour 

Samples are taken of the chamber air 1, 3, 5, 7, 9, 11, and 13 days and 
nights after test start. The samples are taken on combi-adsorption tubes 
typed Tenax TA/Chromosorb 106 and carbon tubes by drawing known air 
amounts through the tubes. The flow is controlled with a calibrated mass 
flow controller. 

The analysis is carried out for volatile organic compounds at thermal 
desorption/solvent desorption/gas chromatography with mass selective 
detector (ATD/GC/MS). 

Identification and quantification are carried out of the volatile organic 
compounds. 
The following are quantified as a minimum: 

• Hydrocarbons 
• Glycol ether (Rynex) 
• Chlorinated solvents 
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Test protocol Appendix 4, continued 
Page 3 of 3 

Report: 

When the screening analyses test results of the five products are available 
additional analytical types may be included if necessary. 

The analyses of the initial sample set (day 1) are analysed by emergency 
procedure immediately after collection. Based in the analytical results and 
the product information on the applied chemicals, the final compounds are 
selected for identification and quantification in the samples. 

The emission is stated as source strength of the single components 
(J.lglk:g/hour subsidiary J.lg/m2/hour). However, for hydrocarbons as a sum 
of components for relevant boiling point intervals. 

Analysis for non-volatile compounds 

Principle: 

Sampling: 

Analysis 

Results 

A sample is taken of the textile following the climate chamber test. The 
samples are analysed for selected chemical compounds. The result is 
compared with the result of the analysis for the identical compounds on 
samples taken from the textiles before dry cleaning. 

Before hand on to dry cleaning three pieces of 1 Ox20 em are taken from 
each textile. The samples are identified and stored in annealed glass 
packaging until analysis. 

Following the climate chamber test conclusion a similar piece is cut of the 
textiles. 

The samples are extracted with a suited extraction agent and analysed 
accordingly. 

The analytical programme is arranged based on collected information in 
product composition, including possibly applied stabilisations in the 
cleaning fluids. 

Analysis for alkylphenolpolyethoxylates is performed on each textile. 

The result is stated as residual amount per kg textile. Possible content before 
dry cleaning is compensated . 
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Product samples Appendix 5 
Page 1 of 1 

Product Sampling data 
Toptrel HP Sample taken on 02.09.2002 at HJM Teknik, Ringsted. 

Sample taken from 200 I metal drum with a residue of 
approximately 50 I 

Rynex 2 Sample taken on 27.08.2002 at HJM Teknik, Ringsted. 
Sample taken from 200 I metal drum with a residue of 
approximately 5 I. 

Tempo Ryn Sample taken on 28.08.2002 at Aktern A/S, Allemd. 
Sample taken from unopened 20 I plastic bottle. 

Actrel 3356 0 Sample taken on 28.08.2002 at Aktern A/S, Allemd. 
Sample taken from unopened 200 I metal drum. 

Frankotex HCR Sample taken on 29.08.2002 at Sober Rens, Allemd. 
Sample taken from 25 I bottle with a residue of approximately 
15 I. 

Prenett Pur Sample taken on 29.08.2002 at Sober Rens, Allemd. 
Sample taken from unopened 20 I bottle. 

CetoxKWI Sample taken on 29.08.2002 at Sober Rens, Allemd. 
Sample taken from unopened 20 I bottle. 

Preclin Odosorp Sample taken on 08.11.2002 at Aktern A/S, Allemd. 
Sample taken from unopened 25 I dunk 

Polysot Kwv Sample taken on 05.11.2002 at Sober Rens, Allemd 
251 bottle, approximately 10 I left 

Solvex 1 Sample taken on 05.11.2002 at Sober Rens, Allemd 
51 bottle, approximately 2.5lleft 

Solvex 2 Sample taken on 05.11.2002 at Sober Rens, Allemd 
5 I bottle, <~I>R_roximately 1.5 I left 

Solvex 3 Sample taken on 05.11.2002 at Sober Rens, Allemd 
5 I bottle, approximately 2.5 I left 

Clip Comfort Sample taken on 05.11.2002 at Sober Rens, Allemd 
25 I bottle, CIQ!lfOXimately 10 I left 

Contact water Sample taken on 06.11.2002 at Sober Rens, Allemd 

Sampling procedures: 
The chemical samples have been taken with either 20 ml plastic syringes or bailers or they 
have been poured directly into 100 ml Red-Cap glasses that were sent to the analysis 
laboratory the same day . 

1 
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Analytical results - Emissions Appendix 6 
Page 1 of 6 

Sample identification 

Chamber no: 

800,0 
700,0 
600,0 

~ 500,0 
E 400,0 
~ 300,0 

200,0 
100,0 

0,0 
24 72 

Chamber conditions 
Trousers no 6, Rynex temperature: 23 oc 

Air change 0,5 per hour 
13 Rei. Humidity 50 % 

Chamber volume 0.119 m3 

weight of sample: 0.485 kg 
Area of sample 1.34 m2 

Weight specific emission rate ~g/kg/h 

Area specific emission rate ~g/m2/h 

Trousers - Rynex cleaners 

120 163 211 

Hours 

259 307 

--.- Perchloroethylen 

-Glycol ethers (sum) 

-Expon. (Glycol ethers 
(sum)) 
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Analytical results- Emissions 

Sample identification 

Chamber no: 

50 

40 

..r:: 30 
N 
..E 20 
~ 10 

0 

-10 

Chamber conditions 
Trousers no 4, Hydrocarbon temperature: 23 

Air change 0.5 
15 Rei. Humidity 50 

Chamber volume 0.119 
weight of sample: 0.502 

Area of sample 1.34 

Weight specific emission rate IJQ/kg/h 

<2 
47 24 17 

30 26 25 22 
8.7 7.5 3.6 3.2 

33 29 

Area specific emission rate 1Jg/m2/h 

Trousers - Hydrocarbon dry cleaners 

Hours 

-+-Hydrocarbons (as Decan) 

-Glycol ethers (sum) 

-Expon. (Giycolethers 
(sum)) 

-Expon. (Hydrocarbons (as 
Decan)) 

6.8 
12 

1.2 
15 

·c 

Appendix 6 
Page 2 of 6 

per hour 
% 
m' 
kg 
m2 
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Analytical results- Emissions 

Sample identification 

Chamber no: 

140 

120 

100 
..r:: 
N 80 

~ 60 
:I. 

40 

20 

0 

Chamber conditions 
Jacket no 5, Hydrocarbon temperature: 23 

Air change 0,5 
11 Rei. Humidity 50 

Chamber volume 0,238 
weight of sample: 0,704 

Area of sample 1,26 

Weight specific emission rate ~g/kg/h 

Area specific emission rate ~g/m2/h 

3,5 
39 

Jacket - Hydrocarbon dry cleaners 

26 
32 

2,0 
34 

24 
1,3 
26 

-+--Hydrocarbons (as Decan) 

--1111--Giycol ethers (sum) 

-Expon. (Hydrocarbons (as 
Decan)) 

-Expon. (Glycol ethers 
24 72 120 163 211 259 307 '------'=(s-=-umc:.:.!!..)) _____ ______j 

Hours 

11 
15 
0,6 
15 

oc 

Appendix 6 
Page 3 of 6 

per hour 
% 
m3 

kg 
m2 

16 
19 

1,0 
20 

0,6 
11 
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Analytical results- Emissions 

Sample identification Jacket no 3, Rynex 

Chamber no: 8 

Chamber conditions 

temperature: 23 ·c 
Air change 0,5 per hour 
Rei. Humidity 50 % 

Chamber volume 
weight of sample: 

Area of sample 

0,238 m3 

0,73 kg 
1,26 m2 

Weight specific emission rate IJg/kg/h 

.r: 

3500,0 

3000,0 

2500,0 
N 2000,0 
E c, 1500,0 
::l. 1000,0 

500,0 

0,0 

<2 
<2 
<2 
<2 

5500 3300 2000 1200 

Area specific emission rate IJQ/m2/h 

Jacket • Rynex dry cleaners 

__._ Perchloroethylen 

-Glycol ethers (sum) 

-Expon. (Glycol ethers 
(sum)) 

24 72 120 163 211 259 307 

Hours 

890 

Appendix 6 
Page 4 of 6 

690 
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Analytical results - Emissions Appendix 6 
Page 5 of 6 

Sample identification 

Chamber no: 

Dress no 1, Hydrocarbon 

2 

Chamber conditions 
temperature: 23 ·c 
Air change 0.5 per hour 
Rei. Humidity 50 % 

Chamber volume 
weight of sample: 

0.238 m3 

0.21 kg 
Area of sam_Qie 1.32 m• 

Weight specific emission rate IJQ/kg/h 

Area specific emission rate 1Jg/m2/h 
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Analytical results- Emissions 

Sample identification 

Chamber no: 

.r: 
i'i 
E 
c, 
::1 

-- 7 bMJ~'¥'*"'wbon 

111 

Chamber conditions 
temperature: 23 •c 

Appendix 6 
Page 6 of 6 

Air change 0,5 per hour 
Rei. Humidity 50 % 

Chamber volume 0,238 m• 
weight of sample: (1)11!11 kg 

Area of sample 1,:i!ll m• 
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Analysis and measurement methods Appendix 7 
Page 1 of 2 

Climate chamber test 

Climate chamber test (MK-method 9810G) 

Principle: 

References: 

The tests are performed in a 120 liters climate chamber of polished 
stainless steel. The chambers are equipped with purified atmospheric air 
from a central supply system. Temperature, air humidity, and added air 
amount are monitored and registered continuously by EDP. 

Temperature: 
Air humidity: 
Air exchange rate: 

ISO 13419-1 

21 ± 1 oc 
50± 5%RF 
0.5 times per hour 

Pr0vningsstandard for Dansk Indeklimamrerkning 

Volatile organic solvents (VOC) in air (MK-2404) 

Principle: 

References: 

Volatile organic components are collected on carbon tubes, desorbed with 
dimethylformamide, and analysed by gas chromatography with flame 
ionisation detector ( GC/FID). 

AMI L1 (mod.) 
ISO/FDIS 16200-1 
MDHS 1-54 
NIOSH 1403 
VDI 3482 
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Analysis and measurement methods Appendix 7, continued 
Page 2 of 2 

Product samples 

Cleaning fluids, alkylamines etc. 

Principle: Part samples are shaken in dichloromethane. Analysis is carried out at 
GC/MS without further dilution. References of the following compounds: 
n-octane, n -triacontane, 2-propylenglycone-t-butylether, 
dipropylenglycolbutylether, dipropylenglycolmonomethylether, and 
tetrachloroethylene have been taken. 

Alkylphenolethoxylates 

Principle: The textiles are extracted with methanoVammonium chloride solution. 
The extracts are analysed for content of nonyl- and 
octylphenolpolyethoxylates at LC/MS. Double determination and 
standard addition are carried out on a number of samples in each sample 
series. 

Cleaning fluids and subsidiary chemicals are analysed after dilution 
according to the same method . 
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pnxfuccn 

Las 
pr<XIucen 

Desperdicios Pel igrosos de Jas 
Operaciones de Lavado en Seco 

pi antas de pecc I oroet i. I eno potencia l1nente 
tr.cs ti[lOS de desperdicios pr.::digrosos. 
Res !.duos ine r tes de Ja des tilac ion de 
solventes (el peso completo). 

Filtt:'os usados (peso total del filtro y 
del solvente cemanente despues de la 
f: i I t t"ac ion) . 

Residues de polvo cocido (el peso total 
de cesiduos de polvos de filtt:'aci6n 
despues de calentar para remover el 
exceso de solvente). 

plantas de va I.e l.eno potencialemente 
dos tipos de despecdicios peligrosos: 

l{esiduos inertes de La dest.ilaci6n de 
solventes (el peso complete). 
FTI.tros usados (el peso total del filtm 
y el solvente remanente despues de Ia 
Ei L tr:ac.i.6n ) . 

l.~1S plantas de solventes de petcoleo 
potenc ia I mente pt~oducen solo Lm 

de!:';pcn:l ido peligroso: 
tipo de 

Res i.duos inertcs de la desti Lac ion de 
solventes (el peso cowpl.eto). Sin 
embargo se se usa un sol vente 140-F", eJ 
res iduo not1n.;1lntente no se cons ider<:l 
pe I i groso. 

Cant id.-'ldes y Dcscripc.i.ones de 
Despen:hcios 

Si su plantc:t pccxh1ce 220 Jbs o mas de 
de>S(lerdici.os petigrosos poe mes, esta sujeto a 
c i e1:tos requ.isitos, inc I uyendo el uso de I 

• 
Nan if iesto Un ifotlll€ de l)esper.d icios Pel.igrosos 
cuanc!o tranS!XJrte estos desperdicjos fuera de su 
f aci I idacl . 

Para deter.minar si su establecimiento 
cua I Uica como pequeno generadoc regulado, y paca 
completat:' el Manifiesto, tiene que pesar los 
desperdicios pel igrosos que geneca. La tabla 1 
indica los tipos mas comunes y cantidades promedio 
de desperdicios peligrosos pcoducidas por cada 
1,000 lbs de copa lavada. 

EJ inciso 11 del Maniesto requieJ:"e la 
desccipcion del desperdicio segun el DepaJ:"tamento 
de TJ:"anspoctacion ([X)T), la carac.teristica que Lo 
hace peligroso y el numero de identificacion 
UN/NA. Esta informacion se pcoduce en la tablE~ 2 
paca ayudarlo en al preparacion del Manifiesto; 
sin embargo, otras desc.ripciones del oor y c.Odigos 
de identi.ficaci6n pueden ser: aplicables en algunas 
d.Lcunstancias. 

Hetodos de Disposici6n de Desperdicios 

Generalmente hay tees ~1etodos para la 
disposici6n adecuada de despecdicios peligrosos 
que estan considecados como aceptables por APA .Y 
por las agencias estatales que regulan eJ. maneJO 
de desperd icios pel igrosos: 

Disposid on en un vertedeco autorizado 
de desperdicios peligrosos. 
Disposicion en una facilidad autorizada 
de incineracion a tempera turas altas. · 
Oisposicion a traves de una faci U.dad de 
recuperacion de desperdic.i.os peligrosos 
autod.zada. 

Desde e l 
n.:.cuperac ion 0 

punto de vjsta arnbiental, la 
incineraci6n es generalmente 



• prcf<:::ci bl e a I .:1 d i spos ic..ic•n en e I . Ler.:ceno. 

Disposici(lll en el 
PERC. o 

ten~cno dE' despenJ i.c,i.os · 
de Valcleno 

Bajo las nuevas pr.ovisi.ones de RCHA, $<; 

requi.ere a EPA que apr.uebe paF.a el E( de noviembt:e 
de J986, la nueva regl.:tilleiJL<:tcign. par.:;~ e.l C(.Jntrol 
de I a d i sposici6n en el terceno de desperdiC.ios 
pe.L i.grosos que contienen ~:il.gunos soJventes 
incluyendo per.c.loroeti J eno y vaJcleno, . .. Sin 
emb.:Kgo, lclS popc.i.ones para l.a · di.sposicion de 
clesperdicios peLi.grosos sediu .restri.ngidas. 

'Table 1 
TYPICAL QUANTITIES-OF HAZARDOUS WiUJTI! FROM 

ORYCLIEANINO . 
ff,l'IUHd) uf Vf&~te JlC't 1.11. ~1 ~i~nds uf clothes. t.'~llnc::t.l) 

CLEANING MI!THOD 
PI!TROU!UM 

WASTE TYPE PERC VALCLEHE SOUI't:NTS 

Spenc Canrtdgt Filler\: 
St•nd.anJ ((:arbon {'ttft) 

ALJ""pii•c (,p.lir) 

IJniMd Filter Mud 

25 

w 
,10 

NA 

I~ 
m 

NA 

NA 

2tl 

NA 

•wcu.ur~tntd filter caru,~.tgt.' ~lf drained fllrcr muck ~R: s.olids and do no• mttt 
the t;uh~r•• fut da.\~irkatil..n t> •n fgotlllblr !.Ohd: 1hcrtlou.. they ur not 
h.aJjrt~~' wa\1CS. 

Ptf"t 

v .......... 

Pf'hVktU'tl 

$-Qh.,nh 

Table 2 
WASTE D£SCRIPTIONI• 

HAZARD UNINA 
DOT SHIPPING NAME CLAIS ID NUMBER 

W;.a\IC: f1ctehhmw:.thylc.nc 11r IJI!MII l.lN 189'1 
W~'IC .ICIJafhJnW(tt;ykrte 

fl;ti,IUdnu\ Wa,tr, NOS OR M-E UN '111!'1 

Wa:d~ Pt lwkutu lJ'HtiH:urt Cttt:rthU}llltlk tiN 111\g 
Liquid•• 

\\
1d\lt f1r.-rnltvm N:.-ptHh:d C1tnth1t.\11hlt UN 11~5 

Lt'4u,!.J•• 

•tn (C-rt~lfl utu.uiwJ'Ic, olht..•r PC: Jf (.h:~rtpHtHh m;.ly bt• applitli.Nt h' the ~A.l~lt.'!l 
h\t(J 

••1r t~ tl.i.,h fltJtrtl ••f lht: ~ol~cnt or Jco;;i\fuc aJ dtJI~oud (if i~ k~.\ th.tn ltx.r'f. the 
tu.I .• utt da.s!t .,..t~t.~ld t't(' ""fhnun .. hl! Jt(,tJld"" Ahhvug.h I he nash~'~'''"' 1'tf 

pc:Hvl~um til' r~:k;.Uling ~~1..-c:nh 1\ :.tbt)'loe IOO"F tf)(" PrY"~rh.'r uf I:OfltiUIHIHU!t1 

l \Uo!.:h .\\ p4"i1\tttlg tl'lbll'OO!J )iMCJ I he 1)\.Cf~lf fl:,o,h fWlinl IU l'("l~r'o'¥ 101).,F 

• 
I.A<) I.AVANDElHJ\.5 Y ~~rAHU:X:lMUNLUS Df~ 

I.AVAIXJ f.N SFU> Y LOS DI:SPI;RDlClOS PELlGROSOS 

Los esUlblecirni.E~ntos b0jo esta categoria 
incluyen: 

Ti.end;:ts de sercivio de I<:Jvado en seco. 
Pl<mtas indusu·iales para Ia limpie/..a de 
licnzos lllCd.i.ante cl lavo.clo en seco. 
f>lantas [XJra Ia li111piel'.a de pieles y 
articuLos de cuero. 
Lav::u1<Jerias de auto servicio que l i encn 
e;;•qu.i.po de equi po en seco. 
Otros establecimicntos qu(:~ ceal izan 
operaciones en lavado e11 seco. 

Aunque, no todas estas foci.Jidades prcxluci r!Hl 
des perc! icios peligcosos, aque l J as f <:tc:i. J .idades que 
us en so 1 ven tes pe I :i.grosos pueden es tar su j e tos a 
las nuevas, provis.iones de Ia Ley de ConservDci6n 
y Recuper<:1don de Recursos ( RCRA) ee I at i vns nl 
tra t<:lllliento, <:1 lnl()ccn.suniento, dispos ic ibn y 
transportadon de pequenas cantidades de 
clespecdicios peligrosos. l~stos solventes 
inc! uyen: 

pecclor:oetileno, tarnbien conoc.ido como: 
perc, PCE o tetrac.LocoetiJ eno. 
valcleno, tambien conocido como 
E Luorocarlx)nO 113 o tetrac lor:o
trifluor:oetano. 
Solventes de petroleo, tales como: 
"S tcx.ldat"d", "quick -dry", 11 1 ow-cx:lot"" y 
otr6s sol ventes que tienen un pun to de 
centelleo ruenor que ll!OF (solvente JltO-F 
y ott:-os solventes con un punto 
de cet1tel.l eo igu.<11 o mayor que IL~OF no 
est&m cons.i.derados como pe I ig,roso b.:1 jo 
l~:t dE.'(i.nici6n <.k' IKRA. Si.n tietlC' dudn 
acf!t'C,"l c!Ed pun to de cente 1 I eo 1 Vl~ri ( i que 
con el clistribuidor dr:J solvc:nte). 
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VIIC'IIIIl,.dlllilme, 

structurelfonnula, 
CAS and RTECS Nos., 

and DOT 10 and 
guide Nos. 

1,1,2,2-Tetrachloro-
ethane 

CHCI2CHCI
2 

79-34-5 
K18575000 

1702151 

T etrachloronaphthalene 

C,0H4CI4 

1335-88-2 
QK3700000 

Synonyms, 
trade names, 

and conversion 
factors 

Acetylene tetrachloride, 
Symmetrical tetrachloro-
ethane 

1 ppm= 6.87 mg/m3 

Halowax®, 
Nibren wax, 
Seekaywax 

Exposure 
limils 
(lWA 

unless noted 
otherwise) 

NIOSH 
Ca 
See Appendix A 
See Appendix C 
(Chloroethanes) 
1 ppm (7 mg/m3) 
[skin) 
OSHAt 
5 ppm (35 mg/m3) 
[skin) 

IDLH 

Ca 
(100 ppm] 

Physical 
description 

Colo~ess to pale-
yellow liquid with 
a pungent, 
chloroform-like 
odor.,, 
-~J 0 

... ~~--vo-"\_.<;; 
-;} (}1-

Unknowri Colo~ess to pale
yellow solid with 
an aromatic odor. 

Chemical and physical 
properties 

MW,BP,SOL 
FI.P,IP, Sp, Gr, 
flammability 

MW: 167.9 
BP: 296•F 
Soi:0.3% 
FI.P: NA 
IP:11.10eV 

VP,FRZ 
UEL,LEL 

VP:5mm 
FRZ: -33•F 
UEL: NA 
LEL:NA 

Sp.Gr(77•F): 1.59 
Noncombustible Liquid 

MW: 265.9 
BP: 599-680•F 
Sol: Insoluble 
FI.P(oc): 41 o·F 
IP:? 

Sp.Gr.1.59-1.65 
Co'l'bustible Solid 

VP:<1mm 
MLT: 3so•F 
UEL:? 
LEL:? 

Incompatibilities 
and 

reactivities 

Chemically-active 
metals, strong 
caustics. fuming 
sulfuric acid 
[Note: Degrades 

slowly when 
exposed to air.] 

Strong oxidizers 

Measurement 
method 

(See Table 1) 

Char(pet); 
CS· 
GOFID; 
IV 
[#1019) 

Filter/Bub; 
none· 
GC/FID; 
11(2) 
[#S130) 



Prevent skin contact 
Prevent eye contact 
Whencontam 
When wet or contam 
N.R. 
Eyewash, Quick drench 

[1, 1 ,2,2-Tetrachloroethane] 

Skin: 
Eyes: 
Wash skin: 
Remove: 
·change: 

Prevent skin contact 
Prevent eye contact 
Whencontam 
When wet or contam 
Daily 

rr etrachloronaphthalene] 

NIOSH 
¥: SCBAF:PD,PP/SAF:PD,PP:ASCBA 
Escape: GMFOV/SCBAE 

NIOSHIOSHA 
20 mglm" SCBAF/SAF 
§: SCBAF:PD,PP/SAF:PD,PP:ASCBA 
Escape: GMFOVHiE/SCBAE 

lnh 
Abs 
lng 
Con 

Nau, vomit, abdom pain; 
tremor fingers; jaun, 
hepat~is, liver tend; 
derm; monocy; kidney 
damage; [care] 

Acne-form derm; head, 
ftg, anor, verti; jaun, 
liverinj 

Health hazards 

Eye: 
Skin: 
Breath: 
Swallow: 

lrrimmed 
Soap wash immed 
Resp support 
Medical attention 
immed 

301 

Liver, skin, CNS 
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EST ADO LIBRE ASOCIADO DE PUERTO RICO I OFICINA DELA 
GOBERNADORA 

17 de junio de 2004 

SRA. CELIA ARISTY 
PROPIETARIA 
LAUNDRY CELIA 

Junta de Calidad Anibiental 
Area Calidad de Aire 

Divisi6n de Permisos e lngenierra 

AVE. ELEONOR ROOSEVELT #247 
HATO REY, PR 00918 

Estimada senora Aristy: 

Re: LAUNDRY CELIA 
HATO REY, P.R. 
PFE-65..0101-0119-I-II-0 

La Junta de Calidad Ambientalle incluye la Modificacion al permiso arriba mencionado para su 
revision. 

La modificacion se autoriza con el proposito de afiadir un generador de electricidad de emergencia 
y aumentar el consumo anual de percloroetileno de la maquina de lavado en seco. Deseamos 
informarle que se sustituyen las Secciones II y III del permiso anterior. 

Tendra la oportunidad de enviar comentarios en 20 dias a partir del recibo de esta carta. De no 
recibir contestacion, entenderemos que esta aceptando todas las condiciones en el permiso. 

Si necesita mas informacion puede comunicarse al 787-767-8025. 

Cordialmente, 

Junta de Ca:lidad Ambiental 

~~~~ 
Vi~:!n~LM1~ 

ban Mujica Cotto 
Presidente 

/J!J!J,A . lit 
~~Be~~£· 

Miembro Asociado 

VELANDO POR LA PUREZA QUE US TED DESEA, EN EL AMBIENT£ QUE LE RODEA 
ED/FIC/0 NATIONAL PLAZA, 431 AVE. PONCE DE LEON, HATO REY, PUERTO RICO 00917 

APART ADO 11488 SANTURCE, PUERTO RICO 009IO. TELEFONO: 767-8025 
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OFICINA DE LA GOBERNADORA 

PERMISO DE OPERACION 
AREA DE CALIDAD DE AIRE 

JUNTA DE CALIDAD AMBIENTAL 

Secci6n I • Informacion General 

Nombre de Ia Fuente: 

Numero de Permiso: 

Direcci6n Fisica: 

Direcci6n Postal:. 

Oficial Responsable: 

Telefono: 

. LAUNDRY CELIA 

PFE-65-0101-0119-1-11-0 

A VENIDA ELEONOR ROOSEVELT #247 

HATO REY, P.R. 00918 

. A VENIDA ELEONOR ROOSEVELT #247 

HATO REY, P.R. 00918 

. · SRA. CELIA ARISTY 

PROPIETARIA 

(787) 765-4325 

Seccion II - Fuentes de Emision Incluidas en el Permiso 

Fuente de Emision Equipo de Control Descripcion 

Maquina de lavado en seco Condensador Marca · Economatic, tiene · una 
(dry to dry) Refrigerado. capacidad de 35 lbs. Consume 220 

gals/afio de percloroetileno como 
sol vente. 

Caldera de vapor . ----------------- Marca Fulton, tiene una capacidad 
de 15 hp, y consume queroseno con 
0.05%por peso como combustible a 
raz6n de 3.5 galslhora. 

Dos secadoras de ropa Filtros de tela Marc a HUEBSCH con una 
capacidad de 25 y 35 libras, 
respectivamente. 

VELANDO POR LiPUREZA QUE US TED iiESEA, EN ELAMB!ENTE QUE LE RODEA 
ED/FICIO NATIONAL PLAZA, 431 AVE. PONCE DE LEON,· HATO REY, PUERTO RICO 00917 

APARTADO 11488 SANTURCE, PUERTO RICO 00910 TELEFONO: 767-8025 
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Generador de Electricidad 

· . Seccion III - Condiciones de Permiso 

Capacidad de 67 hp (50 KW). 
Consume diesel como 
combustible a ra:z6n de . 9.6 
galones por hera. El contenido 
maximo de azufre ·. en el 
combustible es de 0.05%.-
Marca Olympian, Modele 
DSOPlS, Serie F3539H/00l 

1. De acuerdo con Ia secci6n 63.320 (a), el duefio u operador de cada instalaci6n de lavado en 
seco que utilice percloroetileno debeni cumplir con los requisites aplicables del Titulo 40 del· 
C6digode Reglamentaciones Federales (CRF), parte 63, subparte M: Normas Nacionales 
para las Emisiones de Percloroetileno para las Instalaciones de Lavado en Seco. 

2. De mantener un consume a:nual de percloroetileno menor que 140 o 200 gawnes, el duefio 
u operador de Ia instalaci6n debera cumplir ccin los requisites establecidos para la categoria · 
de fuente de area pequefia. Si el consume anual de percloroetileno excede los 140 galones · 
pero es men oro igual a 2, 100 galones 6 ex cede 200 gal ones pero es men or o igual a 1,800 
gal ones; I a instalaci6n debera cumplir con los requisites establecidos para fuente de area 
grande dentro 180 dias consecutivos a partir de la fecha en que determin6la excedencia. Si . 
el consuino anual de percloroetileno excede los 2,100 gal ones 6los 1,800 galones, debera 
cumplir con los requisit()S establecidos para instalaciones clasificadas como fuente mayor 
dentro de 180 dias consecutivos a partir de la fecha que determin6 la excedencia. . 

3. El duei'io u operadorde una instalaci6n de.lavado en seco sujeta a las ciisposiciones del 
40 CRF; parte 63, sub parte ·M tendra que cumplir con los requisites de permiso Titulo V; 
segun Ia secci6n 63.320 (k) del 40 CRF. Sin. embargo; aquellas fuentes que rio sean mayores
podran aplazar la fecha para someter su solicitud de permisoTitulo V hasta el9 de diciembre . 
de 2004, segun lo establece la secci6n 63.320(k) yla Regla 601 incises (B)(l) y (B)(2) del 
RCCA. Dentro de un ai'io a partir de esta fecha debera someter a Ia: Junta una solicitud Titulo 
V que cumpla con las disposiciones establecidas en Ia Regia 602 del RCCA. La fuerite 
continuara en cumplimiento con los requisitos aplicables de Ia sub parte M aim cuando 
reciba el aplazamiento o exencion del requisitos de permiso Titulo V. 
. . . . . . . 

4. Las emisiones de percloroetileno deben ser controladas mediante un condensador refrigerado 
o un aparato equivalente, seg(m la secci6n 63.322(a)(l) o (b)(l) de140 CRF . 

5. De acuerdo con la secci6n 63.322(c) del40 CRF, el duei'io u operador de una instalaci6n. ·· 
afectada cerrara la puerta de cada maquinade lavado en secoinmediatamente despues de 
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6. 

. . . :. . . . . .. . . . . : . . : 

transferir los articulos a lamaquina 0 de la maquina, y mantendra la puerta de la maq~ina de 
· la:vado en seco cerrada en todo momenta. . · · 

. . 

El duefio u operador de una instalaci6n afectada operara y mantendra el sistema de lavado 
en seco de acuerdo con las especificacioiles y recomendaciones del manufacturero, segun la 

·. secci6n 63.322(d) del 40 CRF.. .· 
. .· . . 

7. El condensador refrigerado debeser operado con una valvula de desviaci6n para prevenir que 
el aire que le. eritra a la maquina de lavado en seco cuando se abre la puerta pase al · · 
condensador refrige:rado, segun la :Secci6n 63.322(e) del40 CRF. 

8. De acuerdo con la secci6n 63.322(i) del 40 CRF, el duefio u operador de una instalaci6n 
afectada drenara·los filtros de ca:rtuchos en sus envases u otros envases.cerrados por un 
minima de 24 horas o tratara estes filtros en una forma equivalente antes de removerlos de 
la instalaci6n de lavado en seco. 

9. De acuerdo con la secci6n 63.3220) del 40 CRF, el duefio u operador de.una in~talaci6n 
afectada mantendra todo el percloroetileno y los desperdicios que contienen percloroetileno . 
en envases ceri'ados para solventes sin escapes perceptibles. 

. . . 

10. El duefio u operador de una instalaci6n afectada debera inspeccionar el sistema de lavado en 
seco para asegurarse de que no hay an escapes perceptibles durante la operaci6n del mismo, . 
segun la secci6n 63.322(k). Se inspeccionaran semanalmente en siguientes partes: 

a.·· Conectores demangueras y tubas, piezas de union, empalmesy valvulas; 
. ~ . . . 

b. Empaquetadura de puertas y asientos; 

c. Empaquetadura de filtros y asientos; 
.· . . 

d; Born bas; 

e. Tariques y recipientes de solventes; 

f. Separadores de agua; . 

g. Destilador; 

h. Amortiguadores de escape; 

I. v alvulas de desviaci6n; y 

J· Cajas d~ cartuchos de filtros. 
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11. De acuerdo con Ia secci6n 63.322(1), el dueiio u operador de una instalaci6n de lavado en 
seco con uri. consume total de percloroetileno bajo los niveles de consume de la secd6ti. · 
63.320(d)o (e) (Refierase ala Tabla 1: Fuente de area pequeiia), debera' inspeccionar pani 
la detecci6n de escapes perceptibles los comporientes me11cionados eri l(lcondici6n anterior . 
yen la secci6n 63.322(k) bisemanalmente, mientrasel sistemade lavado en seco este en 
operaci6n .. 

12. Si como resultado de la inspecci6n se detectan fugas en el sistema, ent6nces el dueiio u 
operador debeni reparar las inismas en un periodo de 24 horas, seguri la secci6n 63.322(m) 
del40 CRF. Ademas, si la reparaci6n de la fuga requiere la compra de unapieza,eldueiio · 
ti operador dispondra des6lo 2 dias laborales para ordehar la misma. Unavez se reciba la 
pieza, el dueiio u operador dispondra de 5 dias laborables para instalar la misma. 

13. De acuerdo con la secci6n 63.322(n), si el valor del parametro muestreadosegun la secci6n 
63.322(e) del 40 CRF (esto es la temperarura de la corriente de aire conpetcloroetileno a Ia 
salida del condensador refrigerado) .no cumple con el valor especificado en la secci6n 
63.323(a) del40 CRF (45°F"o menor), debera hacer los ajustes o reparaciones al sistema de 
lavado en seco o al equipo de control para cumplir con este. Silas partes para la reparaci6n 
deben Ser ordenadas, una arden escrita o verbal para tales partes debe ser iniciada dentro de 
2dias laborabies despues dedetectar un valor bajo loS parfunetros establecidos. Las partes 
de reparaci6n deben ser inste3.ladas dentro de 5 dias laborables despues de recibidas. 

14. De acuerdo con la secci6n 63.323(a)(1) del 40 CRF, el dueiio u oper?.dor medira la . · · 
temperatura la corriente de aire a la salida del condensador refrigerado al final de un ciclo 
de lavado en seco semanalmente con un sensor de temperatura para determinar si esta es 
igual a 45°F (7.2°C) o menor. El sensor de temperatura sera utilizado deacuerdo con las 
.instrucciones del manufacturero. y debe estar disefiado para medir una temperatura de 
456F(7.2°C) con una exactitud de ±2°F (1.1 °C). Si excede esta temperatura debera hacer la 
reparaCi6n o ajuste necesario.. . . · . · 

·. . . . . . . . . . . . 

15. El duefio u operador de la instalaci6n determinara el consumo mensual y anual de 
percloroetileno mediante un registro de las compras realizadas. Utilizara los recibos de 
compra para determinar el consume. 

16. De acuerdo con la secci6n 63.323(d), cuando calcule el consumo anual de percloroetileno · 
para demostrar la aplicabilidad de la secci6n 63.320 del 40 CRF, el duefio u operador 
realizara el siguiente calculo en el primer dia de cada mes. 

a. Sumara el volumen de todas las compras de percloroetileno hechas en cada uno de · 
los 12 meses previos, segun es anotado en el registro descrito en Ia secci6n 
63.324(d)(1) del40 CRFy en la condici6n 20. · . 

b. Si no se hicieron compras de percloroetileno en un mes dado, entonces el corisumo 
de percloroetileno para este mes es cero galones. 
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c. La sum a total calculada en ia. condicion 15a es el consuino de percloroetilerio de la · .. 

· instalacion. 

17. El duefio u operador determinar~ Ia categoria de fuente a Ia cual pertenece la instalacion 
(Refierase a laTabla 1), basado en el consumo anual de percloroetileno. · · · 

18. El duefio u operador debeni someter ala Junta, por correo registrado, en o antes deldia 30 
siguiente a Ia fecha de cumplimientoque seespecificaen la seccion 63.320(b), lo quesea 
mas tarde, una notificacion de estado de cumplimiento en la que provea la siguiente 
informacion, segun la seccion 63.324(b) del 40 CRF. Esta notificacion debe estarfirmada 
por el oficial responsable, qui en certificara su exactitud. . ' . 

. . . . . · .. 

a. Ellimite de consumo de percloroetileno basado en el consum:o ·anual· calculado 
anualmente de acuerdo con Ia seccion 63.323(d) yen la condicion 15. .· 

b. Si esta en cumplimiento o no con cad a requisito aplicable de la section 63:322; y 

c. Toda la informacion contenida en esta declaraciort es exacta y verdadera. ·. 

19 .. De acuerdo conla seccion 63.324(c) de140 CRF, si el consumo anual de percloroetileno 
excede los Hmites de fuente de area de man era que la instaladon pas a a ser una fuente de 
area grande o fuente mayor, el duefio u operador debera someter a la Junta una notificacion 
de cumplimiento, dentro de 180 dias calendarios despues que la · instalacion haya 
determinado que excedi6 el limite de consumo de la categoria bajo la cual estaba 
previamenteclasificada, que provea la slguiente informacion. Esta notificaciori debe estar 
firmada por el oficial responsable, quien certificara su exactitud. 

.. . ·. . ·, . . . . ·. . 

a. El limite de consumo de percloroetileno basado en elconsumo anual ~alCulado 
anualmente de acuerdo conla seccion 63.323(d) y enla condicion 15; . 

. . . ·. . . . ·. . .• . ·. 
. . . . . 

b. Si esta en cumplimiento o no con cad a requisito aplicable de Ia seccion 63.322; y 
.· . . 

c. Toda la informacion contenida en esta declaracion es ex acta y verdadera. 

20. De acuerdo con la seccion 63.324(d) del 40 CRF, cada duefio u operador de una instalacion 
de lavado en seco mantendni los recibos de las compras de percloroetileno y .un registro con 
la siguiente informacion por un periodo de 5 afios. Mantendra esta informaci6n en la . 
instalacion y la mostrani · cuando la soliciten. 

. . . . 

a. la cantidad de percloroetileno compnido cad ames basaclo en los recibos de compra. 
De no efectuarse compras para un determinado mes, anotara ceroen elregistro; 

. . 

b. de acuerdo a Ia secciop 63.323(d) se calculara el consumo de percloroetileno a traves 
del afio el primer dia de cada mes; · · 
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c. .las fechas en las que se realizaron inspecciones de escape de per6loroetileno al 
sistema de lavado en seco segun especificado en la secci6n 63.322(k) 6{1), y el 
nombre o localizaci6n de los componentes del sistema de lavado.en seco donde se 
detectaron los escapes; 

d. las fechas de reparation y registro de las ordenes, verb ales o escritas, de piezas de· 
reparaci6n para dernostrar cumplimiento conlasecci6n 63.322(m) y(n); · 

. . .. . . . .· : ·. . . . .· :· 

e. la fecha y los resultados del sensor de temperatura segun la secci6n63.323 si se 
utiliza un condensador refrigeradci para cumplir con la secci6n 63.322(a) 6 (b); y 

f. la fecha y los resultados de la monitoria con tubas detectores colorimetricos,como 
se especifica en la secci6n 63.323, si se utiliza un adsorbedor de carb6ri para cumplir 
conla secci6n 63.322(a)(2) 6 (b)(3). 

' ', 

21. De acuerdo con Ia secci6n .63.324(e), el dueiio u operador de una instalaci6n afectada 
mantendracopia del manual de operaci6n y mantenimiento detodo el equipo de lavado en 
seco y del equipo de control en la instalaci6n. · · 

22. El consume de combustible queroseno de la caldera no excedera de 8,736 ga.ls/aiio .. 
. . 

23. El consume maximo de combustible diesel ert el generador de electricidad de. 67 Hp (SO KW) 
no excedera de 2,304 galones al aiio. El contenido maximo de azufre en el combustible no 
excedeni de 0.05 % par peso. 

. . . . . . . . . . . . . . . ·. . . 

24. El horario de operaci6n maximo para el generador de electricidad sera de 240 horas par aiio. 
. . . . . ,• . 

25. Mantendn1 un registro diario del horario de operaci6n, el consume d~ combustible y el. 
porciento de azufre del combustible en porciento par peso para el generador de electricidad 
y la caldera de vapor. Los mismos deberan estar disporiibles entodo momenta en la 
instalaci6n para ser revisados par personal tecnico de la Junta. · 

26. Enviara a la Junta un inform.~ anual donde se indique el consume mensual de combustible 
y las horas de operaci6n del generador de electricidad y la caldera de vapor. Estos informes 
seran enviados ala Junta no mas tarde de los pr6ximos quince (15) dias del siguiente aiio 
para el cuallos informes son representatives. Los mismos deberan ser enviados ala atenci6n 
del Jefe dela Division de Validaci6n y Manejo de Datos del Area de CaUdad de Aire. 

27. No causara ni perrriitira Ia emisi6n ala atmosfera de materia que produica un olor objetable 
o desagradable que pueda percibir en predios que no sean aquellos que han sido designados 
para prop6sitos industriales, segun Ia Regia 420 del RCCA · · 

28. Nose permitira la construcci6n o instalaci6n de equipos de emisi6n adicional sin obtener 
previamente un permiso de construcci6n segun lo requiere la Regla 203 del RCCA. . · 
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29. En caso de que se establezca alguna r~gulaci6n o se enmiende alguna existente (estatal o 
federal) y se determine que le aplique a Laundry Celia, debera cumplir con lo establecido · 
una vez esta regulaci6n 0 enmienda entre en vigor.·. . . 

30. El incumplimiento con cualquiera de los requisitos de esta autorizaci6n constituira una · 
violaci6n, y la persona responsable de la fuente de emisi6n estani sujeta a una orden, a una 
penalidad administrativa o ambas. 

31. De surgir en el futuro in teres por cambiar esta condici6ri, los equipos de emisi6n o ·sus 
· respectivos equipos de control, deberan solicitarlo por escrito al Area de Calidad de Aire de 

la Junta para su evaluaci6n; a menos que esten exentospor la Regla 206 del RCCA 
. . . ·.·: 
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EST ADO LIBRE ASOCIADO DE PUERTO RICO I OFICINA DE LA 

· GOBERNADORA 

Memoranda 

15 de junio de 2004 

S~reno 
Jefe lnterino 
Divisi6n de Permisos e lngenieria 

Junta de Calidad Ambiental 
Area Calidad de Aire 

Division de Permisos e lngenieria 

Area de Calidad de Aire 
7 
/}~ / / 

AngelL. Morales, MS / ~ 
Especialista en Ciencias Ambientales Pete. 
Division de Permisos e lngenieria 
Area de Calidad de Aire 

Modificaci6n Permiso de Operaci6n 
Laundry Celia 
Hato Rey, Puerto Rico 
PFE-65·01 01·0119·1·11·0 

La lavanderia en referenda esta localizada en Ia Ave. Eleanor Roosevelt #247 en Hato Rey. El oficial 
responsable es Ia Sra. Celia Aristy, propietaria. 

El7 de mayo de 2004 sometieron documentaci6n solicitando una modificaci6n al permiso arriba indicado para 
incluir un generador de electricidad y realizar cambios al consumo de percloroetileno de Ia maquina de lavado 
en seco de Ia instalaci6n. Dicha documentaci6n fue sometida a traves de su consultor, el Sr. Orlando Silva 
Sanchez, de Ia campania S-S Environ· Experts. 

El 17 de septiembre de 2003 se le otorg6 el permiso de construcci6n PFE-65-0603-0950-1-C para aumentar 
el consumo de percloroetileno (Perc) de Ia maquina de lavado en seco. Este permiso fue modificado el18 
de marzo de 2004 para incluir el generador de electricidad que se menciona en Ia solicitud de modificaci6n 
del permiso de operaci6n. Dado que ambos equipos se encuentran en el mismo permiso de construcci6n, 
Ia instalaci6n debi6 haber sometido una hoja Parte II para incluir Ia maquina de lavado en seco como parte 
de Ia modificaci6n al permiso de operaci6n. Ademas, se debi6 haber sometido los calculos de emisi6n 
correspondientes por el aumento en emisiones y hacer los pagos correspondientes par este aumento en 
emisiones. Esta diferencia en emisiones debia ser calculada desde el momenta en que fue aumentado el 
consumo de Perc de Ia maquina de lavado en seco. 

La hoja Parte II junto con los calculos de emisi6n le fueron solicitados par facsimil el17 de mayo de 2004. 
Luego de varias llamadas telef6nicas dirigidas al consultor, Ia informacion fue finalmente sometida el14 de 

• junio de 2004. 

VELANDO POR LA PUREZA QUE USTED DESEA, EN EL AMBIENTE QUE LE RODEA 
EDIFICIO NATIONAL PLAZA, 431 AVE. PONCE DE LEON, HATO REY, PUERTO RICO 00917 

APART ADO 11488 SANTURCE, PUERTO RICO 00910 TELEFONO: 767-8025 
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Luego de evaluar Ia informacion para ambos equipos encontramos que Ia solicitud de modificacion esta 
completa. Sin embargo, se encontro una diferencia en los pagos realizados par el au menta en las emisiones 
de Perc. La diferencia consiste en que Ia facilidad pago $91.82 par el au menta en emisiones de Perc par el 
periodo de vigencia del permiso (hasta el ana 2006). Esta cantidad se desglosa de Ia siguiente manera de 
acuerdo con el consultor: 

• $59.56 correspondientes al periodo de abril de 2001 hasta abril 2004 ($14.89 por ano) 
• $2.48 correspondientes a los meses de mayo y junio de 2004 

($14.89 + 12 meses = $1.24 par mes) 
• $29.78 correspondientes a los alios restantes del permiso (2004 al 2006) 

El pago correcto debio ser el siguiente: 

$74.45 ($14.89 por ano; por cinco alios de vigencia del permiso) 
menos $18.65 ($3.73 par cinco alios; pagados al radicar al permiso en el ana 2001) 

AI analizar esta informacion encontramos una diferencia de $36.02. Par otro lado, los calculos para las 
emisiones producidas par el generador de electricidad, asi como los pagos correspondientes, estan correctos. 
Recomendamos Ia otorgacion de Ia modificaci6n al permiso de operacion y Ia devolucion de $36.02. 

NM/almc 
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HOJADEPAGO 
·, 

. i 

l. Pago por Solicitud de Penn.iso: / 
1. Pagci por Radicaci6n ($100,00): · () Cons~cci6n .·M"Operaci6~.! 

. () Remoci6il de As\)estos () Escuela de Entrenamiento de Asbestos 
2. (~}'?ago por Penn.iso : 3. () Pago por Renovaci6n ($1 0.00 portoneladas por contaminarite) 

Di6xido de Azufre (SO,) 

'"'"ido de Nitr6geno (No,) 

Compuestos Organicos Volatiles (VOC) e Hidroc~buros (HC) 

Otros (Favor de identificar) 

l. Duraci6n del Jl>royecto de Remoci6n 

() De I a 30 dias 
()Pe 31 a 90 dias 
() De9l hasta 365 dias 

2. Escue Ia de Enttenamiento de Asbestos 

Registro de Asbestos 
( ) Certiticaci6n de supresi6n de Asbestos 
( ) Escueia de Administraci6n de Planificadores 
() Escue Ia de Supresi6n para Proye'ctos de 

Disefladores · · .. · · 
() Especialista en Monitoreo de A ire 

4. Cambio de ciueflo o localizaci6n 
5: Pago por Revisi6n . . 

6 .. Duplicados de Permisos 

.. ~ $600.00. 

()·Escue! a de lnspectores 
( ) Supervisores de Supresi6n 
() Trabajadores de Supresi6n 

·:·. $40.00 (por cada categoria) 

(50% del cargo por radicaci6n) 
(50°(o del cargo por radicaci6n) . 

$10.00 

7. Pago por Exceso de Emisiones: 
.. _\'. ·. 

A. Dispensas · 
B. Pe:quef\os Negocios 

' 
($25.00/tonlcontaminante) · 
($12.50/tonlcantaminante) 

PAGO TOTALDE LA SOLJCITUD: 
II. Pago anual (pago por un aflo) . .. . 
Ill .. Pago por cuatro (4) af\os extras (pagopor 4' ~.os) > 
IV. TOTAL . • .· · .. ! 

:1 I ., ··'· . . ·.- .· . !· . . : ~ . . . . . . : 

VELANDO POR .LA PUREZA QUE USTED DESEA, EN EL AMBIENT£ QUE LE RODEA · · .. 
EDlF/C/0 NATIONAL PUZA, AVE. PONCE DE LEON m, HATO REY, PUERTO RICO q0917 

. APARTADO IU88 SANTVRCE, PUERTO RICO 00910 TELEF'ONO: 767-8025 
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EST ADO LIBRE ASOCIADO DE PUERT(.) RICO I OFICINA DE . . LA GO BERNA DORA 
· . MEJORAMIENTO CAUDAD DE AIRE 

JTJ>I'rA 

o.LIDAD 
UNI'AL . 

PARTE II. PROCESO DE LA PLANTA Y DESCRIPCION DE EMISIONES 

I. EMlSlONES INDUSTRIALES: (Movimlento de terreno. al.macena,ie en tanqucs. tallcres de pintado. etc.) 

1. Descripcion del pro<;eso u operacion que emile contaminantes atmosfericos: 'C. . 1 1 3 
\ b 

· P'Co ceo;,.o Je \ ev~e!-o e""' -:; ec.o eV'\ vP.Q ""-"?it,U\VIa 'C.£<>VJ.o I'Yic .. :tte. Ct... S S • 

2. Materia prima usada o procesada: _ __.:_....;E~-'-C..=----
Tipo 

4. Chimeneas: 

22.o 
Cantidad 

3. Equipo de control para emisiones: 
Eficiencia Dhimetro Temp. Yelocidad 

~ % porpeso Altura Salida · Salida Salida 

ro"' c:l. ~'j~l"\ d.o~ __ s_,_s""'->'~~~" ies ulg: ____ 'F ies/seg. 
-----"ies ---~pulg. 'F ____ pies/seg. 

5. Yolumen de descarga de emisiones: ----:::--:---:--:---;-Pies3/min. 
Emisiones actuales: -----::---:-:--:--:---:-:-:---:--:---;---

Tipo de contaminante 

\}OC-

7. lncluya un diagrama de flujo del proceso (tipo bloque) demostrando puntas, cantidades y tipos de emisiones. 

II. EMISIONES POR COMBUSTION: (Caldr:ras. cal.entadort:s. plantas de emergencia. bombas de incendio. etc.) 

, : Equipo de ci1Jmbusti6n: ------'~-+/a..,__: ----=--------
(~ Tipo 

·----6-------
BTU/hr HP 

2. Combustible: 

, Equipo de control para emisiones: 4. Chimeneas: 
Eficiencia Diametro Temp. Velocidad 

% por peso Altura Salida Salida Salida · 
____ _. ies ulg. ____ 'F ies/seg. 

ies pulg. 'F _____ pies/seg. 

III. EMISIONES POR INCINERACION 0 DISPOCISION DE DESPERDICIOS: (Solidos. liquidos. gasr:osos) 

I. Metoda para disponer los desperdicios: -~.:...2pa~·--------'-----------
Tipo de desperdicios: -----.,----t __________ Cantidad: _________ Lb/dia. 

3. lncinerador: ------::::::--,_;_,_ ___ _ 
Tipo Marca Capacidad (Lb/dia) 

4. Chimenea: Pies Pies • F Pies/seg. 
Altura --D-ia_m_e-tr_o_S_a_li-,.da- __ T_e_m_p-.-,S-a~1i-da~.- Yelocidad Salida 

5. Combustible auxiliar: Tipo Gallhr 6 Lblhr % azufre 

6. Equipo de control:-------------'---- _______ _:.:__ __ % por peso. 
Tipo Eficiencia 

IV. CUMPLIMIENTO: Incluya datos o informacion· demostrando qu~ las emisiones no exc.;d.:n los limites estabkcictos. 
V. EQUIPO DE CONTROL: Incluya .:squema de Ia instalacion dd equipo de control de Ia fuente dt: emision. 

CERTIFICACION DE UN INGENIERO, QUIMICO 0 ARQUITECTO LICENCIADO 

Certifico que estoy registrado y autorizado para practicar mi profesi6n en Puerto Rico; que el equipo y medidas para el control de 
emisiones son adecuadas y cumplen con Ia~ disposiciones del Reglamento de Control. de Contaminantes Atmosfericos de Ia Junta 
de Calidad Ambiental de Puerto Rico y que, de acuerdo a mis mejores conocimientos y creencias, I<~ i ,;.J)1~c~m'nistr da es 
veraz, completa y exacta. -~':'---· .;4;i;;;· -§~~-:~··~:.:----

PE-11012 ANGIE MARTINEZ CALDERON 
Numero de Licencia Nombre (Letra de molde) 

F.:cha: Niunero d~ solicitt1d:. 
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APARTADO 40598 SAN JUAN PUERTO RICO 00940-0598 
CALLE ESTEBAN GONZALEZ# 836 SANTA RITA RIO PIEDRAS PR 

TEUFAX (787) 282-7225 CEL. 787-923-4943 

CALLE, ELEONOR 

2 

18 

18 

5 I 
t------L-·-1. --

LAUNDRY CELIA 
HATO REY PUERTO RICO 

ROOSEVELT 

I -
1 

........ 

18 70 
70 

.---

60 
18 

60 

' 60 - ..... 

110 f6l 

~ o:O 
0~4 

13 0 Q12 

Q1s · 

•ina a ··escala" 

---·- ----

18 

017 

LEYENDA 
-· l.Recidor 

2~Ropa Terminada 
3.Planchas 
4.Bafio 
5.Cocina 
6.Lavadoras 
7.Secadoras 
8.Tabla Potear 
9.Esprimidor 
O.Dry Clean Unit 
l.Caldera 
2.Tanque de Presic 
3.Torre de Enfria. 
4.Tanque de Comb. 
S;Tanque de Agua 
6 .. Compresor 
?.ICE 
8.Area de Trabajo 



. ' 

Asplratlor : 
Cylinder c :onflguratlon: 
Dlst~lac:et ....... w.ln. (L) 

eoro/Stro nt: .., cmml 
Camprest lon Ratio: 
Governor Type 

Class 
Air Clean1 r Type: 

Engine Sf ·eed: :pm 

Max Powt r at Rated rpm: "" (ltWJ 

60Hz 50HZ 

Perldns engma Co. 
T4.236 
4Cyde 

Turbcx:harged 
41nUne 
236 (3.9} 

3.9 (98.4) /5.()0 (127.0) 
16.0;1 

Mechanical 
ClassA1 

Ory, Replaceable Paper Element. 
Type with Rea1riclion lndic:atot 

1800 1SOD 

Standby: 98.4 (73.4) 
·Prime: 89.8 (87.0) 

81.4 (60.7) 
74.3(SS.4) 

BMEP: psi (kPal 

Standby: 184 (1266) 

Prime: 168 (1157) 
25.0(7.62) ~n Sp eed: IVHC trMocl 

182 (12.56) 

166 {1146) 
20.8 (6.35) 
10.9 . -e•nera live Power: 1M' 

Motor Ste rtlng capability: kW 

LUBRIC.l nNG SYSTEM 

Type: 
Total 0111 :apaclty: us Gal (LJ 

Oil Pan: us G:i !U 

011 Filter 
011 Caalt r: 
011 Typa Raqulred: 

FUEL S 1 'STEM 

Jtuel Fllta • TY'Pe: 
-,comm;mded Fual: 

11.7 
43.8 38.4 

60HZ 50HZ 

Full Pressure 
. 2.1 (8.1} 
1.9 (7. 1) 

Spin-On, Full Flow 
water Cooled 

API CD 15W-40 

50Hz 

Rsplac&able Element 
#2 Diesel 

Generate r Set Fuel Consumption: us !lll'hr {1..1111) 

100% Load 100% Load 75% Load 
Standbv Prime Standby 

60Hz 4.96(18.76) 4.45 {16.84) 3.84 {14.52) 
SO HZ 3.92 (14.83) 3.49 (13.22) 3.00 (1 1.34) 

SNG/Ni ELECTRICAL SYSTEM 601-b 

50%Laad 

SlancRJv 
2.80 (10.61) 
2.14 (8.09) 

SO Hz 

Voltage I Ground: 12/ Negative 
Battery C harglng Alternator 

Antpert• Rating: 

•• 
55 

COOUNG SYSTEM 60H& 50Hz 

Radiator Sptam capac:lty 
tncl.t:ngtne:usga~(l) 5.0{19.1) 5.0(19.1) 

Water Pump Type: Centrifugal 
llaCoorantStalfcHead:llHp~ 9.7 (3.0) 6.7 (2.0) 

M1n TemPerature to 
Engine: "F rcJ 

T8111p111'111Unt .... Acrass 
Engln8: ,. ("Q 

Heat ReJected to Coolant 
*' Rated Power: BIIIAU1 (lt\'4) 

171 (77) 

9.0 (5.0) 

StandbY 2845 (46.5) 

Prime: 2400 (42.2) 
Total Hut Radlal.ed to Raom 

at Rated Power. a..ta tllWI 

AIR REOUIREMDIT$ 

Standby: 1428 (25.1) 
Prima: 1308 (23.0) 

2.5 (1.9} 

60Hz 

CombU&tlon AJr Flaw: din !m'ilninl 

MaX. Air Claenar 

Standby: 170 (4.8) 
Prime: 166 (4.7) 

Restriction: 1ft 1\0 (kf'lll 

Radiator CcJoHng Air: cl!" tm~tmlll) 
Allamlllar Caalng Air: cfln (m"'mmn) 

32 (8.0) 
8956 (197) 
986 (27.9) 

SXHAUST SYSTEM 

llu. AtloWable Back 
Preaaure: ., ttalld"a> 

Exhaust Flow at Rated 

60Hz 

3.0 (10.2) 

kW: c1m ~~hnia) Standby: 459 (13.o) 

Prlrne: 421 (12.1) 
ExhaUGt Temp at Rated kW 

Dry Exhawd: "Fret 
standby! 1 040 {SSO) 

PriJne: gn (525) 

77 (171) 

9.0(5,0) 

2247 (39.5) 
1991 (35.0) 

1246 (21.9) 
1115 (19.6) 
1.5(1.1) 

SO Hz 

142 (4.0) 

137 (3.9) 

32 (8.0) 
5932 (168) 
820 (23.2) 

60HZ 

3.0 (10.2) 

395 (11.2) 

364 (10.3) 

1085 (585) 

1013 (545) 

GENERATOR SET NOISE RATING (WIT'HOUT INLET OR 
OUTLET JIUIIFL6R} AT 3 FEET (1 METER} 

S1andby 
Prtma 
dBA Javala ara far guiclance only 

60Hz 
93d8A 
93dBA 

SOHZ 

92dBA 

92dBA 

O!iOP1S 

** TOTAL PAGE. 05 **: 
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EST ADO LIBRE ASOCIADO DE PUERTO RICO I OFICINA DE LA 

GOBERNADORA 

Memoranda 

15 de enero de 2004 

~ 
Sra. Margie Rios Medina 

Junta de Calidad Ambiental 
Area Calidad de Aire 

Division de Permisos e lngenieria 

Jefa, Division de Permisos e lngenieria 

Area de;~~~ 
A-:/fJ. Morales, MS 
Especialista en Ciencias Ambientales Pete. 
Division de Permisos e lngenieria 
Area de Calidad de Aire 

Laundry Celia 
Hato Rey, Puerto Rico 
PFE-65-0503·0950·1-C 

La lavanderia de referencia esta localizada en Ia Ave. Eleanor Roosevelt #247 en Hato Rey. El oficial 
responsible es Ia Sra. Celia Aristy, propietaria. El13 de junio de 2003, solicitaron un permiso de construcci6n 
con el proposito de establecer el con sumo de 220 gal/ana de percloroetileno (perc) de Ia maquina de lavado 
en seco de Ia facilidad. La solicitud de construccion surge a ralz de una notificacion de violaci6n emitida el 
25 de abril de 2003 debido al consume de 220 gal/ana comparado con Ia cantidad de consume de 55 gal/ana 
mencionado en el permiso de operaci6n (PFE-65-0101-0119-1-11-0). 

En Ia notificacion de violacion tambien se indica que Ia facilidad ha instalado y operado un generador de 
electricidad sin los debidos permisos. La facilidad responde Ia notificacion de violacion indicando que 
solicitaran un permiso de construcci6n para corregir el consume de perc e incluir el generador de electricidad. 
AI momenta de Ia evaluacion de Ia solieitud no sometieron evidencia de haber cumplido con el Aritlculo 4(C) 
para el generador par Ia que no fue incluido en el permiso de construcci6n. 

El 15 de diciembre de 2003 sometieron documentaci6n solicitando una modificaci6n al permiso de 
construcci6n (PFE-65-0503-0950-1-C), otorgado el17 de septiembre de 2003, para incluir el generador de 
electricidad. Luego de evaluar el expediente entendemos que Ia solicitud de modificaci6n esta incompleta par 
Ia que recomendamos se solicite Ia siguiente informacion para completar Ia misma. 

1. Evidencia o pago de sellas del Colegio de lngenieros y Agrimensores de PRy de Rentas lnternas. 
2. Plano o croquis de Ia facilidad indicando Ia localizaci6n del generador. 
3. Especificaciones del fabricante para el generador y sus medidas o equipo de control. 

• 4. Copia del presupuesto o estimado de costa de Ia fuente de emisi6n a construirse, detalles y desglozado. 

VELANDO POR LA PUREZA QUE USTED DESEA, EN EL AMBIENTE QUE LE RODEA 
ED/F/C/0 NATIONAL PLAZA, 431 AVE. PONCE DE LEON, HATO REY, PUERTO RICO 00917 

APART ADO 11488 SANTVRCE, PUERTO RICO 00910 TELEFONO: 767·8025 
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EST ADO LIBRE ASOCIADO DE PUERTO RICO I OFICINA DE LA GOBERNADORA 

17 de septiembre de 2003 

SRA CELIA ARISTY 
PROPIETARIA 
LAUNDRY CELIA 
AVE ELEONOR ROOSEVELT #24 7 
HATO REY P R 00918 

Estimada senora Aristy: 

Re: LAUNDRY CELIA 
HATO REY, P.R. 
PFE-65-0i03-0950-I-C 

(,~ 

La Junta de Calidad Ambientalle incluye el permiso de cQnstruccion arriba mencionado. 

Tendnila oportunidad de enviar comentarios en 20 dias a partir de la fecha de esta comunicacion. 
De no recibir contestacion, entenderemos que acepta todas las condiciones en el permiso. 

Si necesita mas informacion puede col!lunicarse al (787) 767-8025. 

Cordialmente, 

Evelyn Rodriguez Cintron 
Directora 
Area Calidad de Aire 

ai/mr/cr 

VELANDO POR LA PUREZA QUE USTED DESEA EN EL AMBIENT£ QUE LE RODEA 
ED/F/C/0 NATIONAL PLAZA, 431 AVE. PONCE DE LEON, HATO REY, PUERTO RICO 00917 

APART ADO 11488 SANTURCE, PUERTO RICO 00910 TELEFONO: 767-8025 
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EST ADO LIBRE ASOCIADO DE PUERTO RICO I OFICINA DE LA GOBERNADORA 

PERMISO DE CONSTRUCCION 
AREA CAUDAD DE AIRE 

JUNTA DE CALIDAD AMBIENT AL 

Seccion I - Informacion General 

Nombre de la Fuente: 

Nfunero de Permiso: 

Direcci6n Fisica: 

Direcci6n Postal: 

Oficial Responsable: 

Telefono: 

LAUNDRY CELIA 

PFE-65-0603-0950-I-C 

AVE. ELEONORROOSEVELT#247 
HATOREY,P.R. 

AVE. ELEONOR ROOSEVELT #247 
HATO REY P R 00918 

SRA. CELIA ARISTY 
PROPIETARIA 
LAUNDRY CELIA 

(787) 765-4325 

Seccion II - Fuentes de Emision Incluidas en este Permiso 

FUENTE EQUIPO DE CONTROL DESCRIPCION 

Una maquina de lavado en seco Condensador refrigerado Marca Economatic, con capacidad de 
(dry to dry) 35 lbs. Utiliza percloroetileno como 

solvente con un consumo maximo de 
220 gal/afio. 

Seccion III - Condiciones de Permiso 

1. De acuerdo con la secci6n 63.320 (a), el duefio u operador de cada instalaci6n de lavado en 
seco que utilice percloroetileno debeni cumplir con los requisites aplicables del Titulo 40 del 
C6digo de Reglamentaciones Federales (CRF), parte 63, subparte M: Normas Nacionales 
para las Emisiones de Percloroetileno para las Instalaciones de Lavado en Seco . 

VELANDO POR LA PUREZA QUE USTED DESEA EN EL AMBIENT£ QUE LE RODEA 
ED/F/C/0 NATIONAL PLAZA, 431 AVE. PONCE DE LEON, HATO REY, PUERTO RICO 00917 

APART ADO 11488 SANTURCE, PUERTO RICO 00910 TELEFONO: 767-8025 
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LAUNDRY CELIA 
HATO REY, P.R. 
PFE-65-0603 -0950-I -C 

2. El dueiio u operador de una instalaci6n de lavado en seco sujeta a las disposiciones del40 
CRF, parte 63, subparte M tendfa que cumplir con los requisitos de permiso Titulo V, seg\ln 
la secci6n 63.320(k) del40 CRF'. Sin embargo, aquellas fuentes que no sean mayores podran 
aplazar la fecha para someter su solicitud de permiso Titulo V hasta el 9 de diciembre de 
2004, seg\ln lo establece la secci6n 63.320(k) y la Regla 601 incisos (B)(l) y (B)(2) del 
RCCA. Dentro de un aiio a partir de esta fecha debera someter a la Junta una solicitud Titulo 
V que cumpla con las disposiciones establecidas en la Regla 602 del RCCA. La fuente 
continuara en cumplimiento con los requisitos aplicables de Ia subparte M aiin cuando 
reciba el aplazamiento o exencion del requisitos de permiso Titulo V. 

3. Las emisiones de percloroetileno de ben ser controladas mediante un condensador refrigerado 
o un aparato equivalente, seg\ln la secci6n 63.322(a)(l) o (b)(l) del40 CRF. 

4. De acuerdo con la secci6n 63.322(c) del40 CRF, el dueiio u operador de una instalaci6n 
afectada cerrara la puerta de cada maquina de lavado en seco inmediatamente despues de 
transferir los articulos a la maquina 0 de la maquina, y mantendra la puerta de la maquina de 
lavado en seco cerrada en todo momento. 

5. El dueiio u operador de una instalaci6n afectada operara y mantendra el sistema de lavado 
en seco de acuerdo con las especificaciones y recomendaciones del manufacturero, seg\ln la 
secci6n 63.322(d) del40 CRF. 

6. El condensador refrigerado debe ser operado con una valvula de desviaci6n para prevenir que 
el aire que le entra a la maquina de lavado en seco cuando se abre la puerta pase al 
condensador refrigerado, seg\ln la secci6n 63.322(e) del40 CRF. 

7. De acuerdo con la secci6n 63.322(i) del 40 CRF, el dueiio u operador de una instalaci6n 
afectada drenara los filtros de cartuchos en sus envases u otros envases cerrados por un 
minimo de 24 horas o tratara estos filtros en una forma equivalente antes de removerlos de 
la instalaci6n de lavado en seco. 

8. De acuerdo con la secci6n 63.3220) del 40 CRF, el dueiio u operador de una instalaci6n 
afectada mantendra todo el percloroetileno y los desperdicios que contienen percloroetileno 
en envases cerrados para solventes sin escapes perceptibles. 

9. El dueiio u operador de una instalaci6n afectada debera inspeccionar el sistema de lavado en 
seco para asegurarse de que no hayan escapes perceptibles durante la operaci6n del mismo, 
seg\ln la secci6n 63.322(k). La inspecci6n se realizara semanalmente. Inspeccionara las 
siguientes partes: 

a. Conectores de mangueras y tubos, piezas de uni6n, empalmes y valvulas; 

b. Empaquetadura de puertas y asientos; 

c. Empaquetadura de filtros y asientos; 

d. Bombas; 
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LAUNDRY CELIA 
HATO REY, P.R. 
PFE-65-0603-0950-1-C 

e. Tanques y recipientes de solventes; 

f. Separadores de agua; 

g. Destilador; 

h. Amortiguadores de escape; 

1. v alvulas de desviaci6n; y 

j. Cajas de cartuchos de filtros. 

10. De acuerdo con la secci6n 63.322(1), el duefio u operador de una instalaci6n de lavado en 
seco con un consumo total de percloroetileno bajo los niveles de consumo de la secci6n 
63.320(d) o (e) del 40 CRF (Refierase a Ia Tabla 1: Fuente de area pequefia), debera 
inspeccionar para Ia detecci6n de escapes perceptibles los componentes mencionados en Ia 
condici6n anterior yen Ia secci6n 63.322(k) bisemanalmente, mientras el sistema de lavado 
en seco este en operaci6n. 

11. Si como resultado de la inspecci6n se detectan fugas en el sistema, entonces el duefio u 
operador debera reparar las mismas en un perfodo de 24 horas, segful Ia secci6n 63.322(m) 
del 40 CRF. Ademas, si Ia reparaci6n de Ia fuga requiere la compra de una pieza, el duefio 
u operador dispondra de solo 2 dias laborales para ordenar Ia misma. Una vez se reciba la 
pieza, el duefio u operador dispondra de 5 dias laborables para instalar la misma. 

12. De acuerdo con la secci6n 63.322(n), si el valor del parametro muestreado segful la secci6n 
· 63.322(e) del40 CRF (esto es la temperarura de la corriente de aire con percloroetileno ala 

salida del condensador refrigerado) no cumple con el valor especificado en la secci6n 
63.323(a) del40 CRF ( 45°F o menor), debera hacer los ajustes o reparaciones al sistema de 
lavado en seco o al equipo de control para cumplir con este. Si las partes para la reparaci6n 
deben ser ordenadas, una arden escrita o verbal para tales partes debe ser iniciada dentro de 
2 dias laborables despues de detectar un valor bajo los parametres establecidos. Las partes 
de reparaci6n deben ser instaladas dentro de 5 dias laborables despues de recibidas. 

13. De acuerdo con Ia secci6n 63.323(a)(1) del 40 CRF, el duefio u operador medira Ia 
. temperatura Ia corriente de aire a Ia salida del condensador refrigerado al final de un ciclo 
de lavado en seco semanalmente con un sensor de temperatura para determinar si esta es 
igual a 45°F (7.2°C) o menor. El sensor de temperatura sera utilizado de acuerdo con las 
instrucciones del manufacturero y debe estar disefiado para medir una temperatura de 
45°F(7 .2°C) con una exactitud de ±2°F (1.1 °C). Si ex cede esta temperatura debera hacer Ia 
reparaci6n o ajuste necesario. 

14. El duefio u operador de la instalaci6n determinara el consumo mensual y anual de 
percloroetileno mediante un registro de las compras realizadas. Utilizara los recibos de 
compra para determinar el consumo. 
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LAUNDRY CELIA 
HATO REY, P.R. 
PFE-65-0603-0950-I-C 

15. De acuerdo con Ia seccion 63.323(d), cuando calcule el consumo anual de percloroetileno 
para demostrar Ia aplicabilidad de Ia seccion 63.320 del 40 CRF, el duefio u operador 
realizara el siguiente calculo err el primer dia de cada mes. 

a. Sumara el volumen de todas las compras de percloroetileno hechas en cada uno de los 
12 meses previos, seg1ln es anotado en el registro descrito en Ia seccion 63.324(d)(1) del 
40 CRF yen Ia condicion 20. 

b. Si no se hicieron compras de percloroetileno en un mes dado, entonces el consumo de 
percloroetileno para este mes es cero galones. 

c. La suma total calculada en Ia condicion 15a es el consumo de percloroetileno de Ia 
instalacion. 

16. El duefio u operador determinara la categoria de fuente a la cual pertenece Ia instalacion 
(Refierase a la Tabla 1 ), bas ado en el consumo anual de percloroetileno. 

1 7. De mantener un consumo anual de percloroetileno menor que 140 o 200 gal ones, el duefio 
u operador de Ia instalacion debera cumplir con los requisitos establecidos para Ia categoria 
de fuente de area pequefia. Si el consumo anual de percloroetileno excede los 140 galones 

"pero es menor o igual a 2,100 galones 6 excede 200 galones pero es menor o igual a 1,800 
galones, la instalacion debera cumplir con los requisitos establecidos para fuente de area 
grande dentro 180 dias consecuiivos a partir de la fecha en que determino Ia excedencia. Si 
el consumo anual de percloroetileno excede los 2,100 gal ones o los 1,800 gal ones, debera 
cumplir con los requisitos esta]?lecidos para instalaciones clasificadas como fuente mayor 
dentro de 180 dias consecutivos a partir de Ia fecha que determino la excedencia. 

18. El duefio u operador debera someter a Ia Junta, por correo registrado, en o antes del dia 30 
siguiente ala fecha de cumplill}iento que se espedfica en Ia seccion 63.320(b), lo que sea 
mas tarde, una notificacion de estado de cumplimiento en la que provea Ia siguiente 
informacion, segun Ia seccion 63.324(b) del40 CRF. Esta notificacion debe estar firmada 
por el oficial responsable, quien certificara su exactitud. 

a. El limite de consumo de percloroetileno basado en el consumo anual calculado 
anualmente de acuerdo con]a seccion 63.323(d) yen Ia condicion 15. 

b. Siesta en cumplimiento o no con cada requisito aplicable de Ia seccion 63.322; y 

c. Toda la informacion contenida en esta declaracion es exacta y verdadera. 

19. De acuerdo con la seccion 63.324(c) del40 CRF, si el consumo anual de percloroetileno 
excede los limites de fuente de, area de manera que la instalacion pasa a ser una fuente de 
area grande o fuente mayor, el duefio u operador debera someter ala Junta una notificacion 
de cumplimiento, dentro de 180 dias calendarios despues que la instalaci6n haya 
determinado que excedio el limite de consumo de la categoria baj o Ia cual estaba 
previamente clasificada, que provea la siguiente informacion. Esta notificacion debe estar 
firmada por el oficial responsable, quien certificani su exactitud. 
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a. El limite de consume de percloroetileno basado en el consumo anual calculado 
anualmente de acuerdo con la sec~ion 63.323(d) yen la condicion 15; 

b. Siesta en cumplimiento o no con cada requisito aplicable de la seccion 63.322; y 

c. Toda la informacion contenida en esta declaracion es exacta y verdadera. 

20. De acuerdo con la seccion 63.324(d) del40 CRF, cada duefto u operador de una instalacion 
de lavado en seco mantendra los recibos de las compras de percloroetileno y un registro con 
la siguiente informacion por un periodo de 5 aftos. Mantendra esta informacion en la 
instalacion y la mostrara cuando la soliciten. 

21. De acuerdo con la seccion 63324(e), el duefto u operador de una instalacion afectada 
mantendra copia del manual de operacion y mantenimiento de todo el equipo de lavado en 
seco y del equipo de control en la instalacion. 

22. No causara ni permitira la emision a la atmosfera de materia que produzca un olor objetable 
o desagradable" que pueda percibirse en predios que no sean aquellos que han sido 
designados para propositos industriales. [Regla 420 del RCCA]. 

23. Nose permitira la construccionp instalacion de equipos de emision adicionales sin obtener 
previamente un permiso de construccion seg(m lo requiere la Regla 203 del RCCA. 

24. En caso de que se establezca alguna regulacion o se enmiend~ alguna existente (estatal o 
federal) y se determine que le aplique a Laundry Celia, debera cumplir con lo establecido 
una vez esta regulacion o enmienda entre en vigor. 

25. El incumplimiento con cualquiera de los requisitos de esta autorizacion constituira una 
violacion y la persona responsable de la fuente de emision estara sujeta a una orden, 
penalidad administrativa o ambas. 

26. De surgir en el futuro interes por cambiar esta condicion, los equipos de emision o sus 
respectivos equipos de control, ~eberan solicitarlo por escrito al Programa de Mejoramiento 
de Calidad de Aire de la Junta para su evaluacion, a menos que esten exentos por la Regia 
206 del RCCA. 

Seccion IV - Aprobacion del Permiso 

La Junta de Calidad Ambiental autoriZa a Laundry Celia a construir las fuentes de emision de 
contaminantes atmosfericos incluidas en este permiso. Esta autorizacion vencera el 17 de 
septiembre de 2006. Podra ser revocada (cancelada) antes de la fecha de vencimiento si se violan 
las condiciones del permiso o las disposiciones del reglamento. La informacion y condiciones 
sometidas en su solicitud forman parte. de esta autorizacion. 
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La Junta se reserva el derecho de intervenir con la fuente en otros aspectos no cubiertos en la 
autorizaci6n. 

Otorgado en San Juan, Puerto Rico el17 de septiembre de 2003. 

Junta de Calidad Ambiental 

Flor?&~W& {/6(71 
V1ce Pres1denta '~ 

//'1 ~ lJ-_,;P!.!f~ / / r-
~@e:~:~it\f~~-

Miembro Asociado 

~11f:-c ~ -E~~uji a Cotto 
Presidente 

ai-mr/cr 
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EST ADO LIBRE ASOCIADO DE PUERTO RICO 
OFICINA DE LA GOBERNADORA 

ME MORANDO 

5 de septiembre de 2003 
(' 

l 

Laundry Celia 
San Juan, P.R. 
PFE-65-01 01-0119-1-11-0 

El4 de septiembre se inspeccion6 la instalaci6n de asunto. El prop6sito de la visita fue corroborar que se 
hubiesen corregido las violaciones encontradas en la inspecci6n realizada el 5 de febrero y verificar 
cumplimiento con el Reglamento para el Control de la Contaminaci6n Atmosferica (RCCA). Esta fuente 
esta ubicada en la Ave. Eleanor Rooselvelt #247, Hato Rey. Fuimos atendidos por la Sra. Celia Aristy, 
propietaria de la lavanderia. 

Le solicitamos el permiso de operaci6n y estaba disponible en la instalaci6n. Tambien le solicitamos los 
registros requeridos en el permiso tales como: 

1. Registros de compra y consumo de Percloroetileno 

2. Registros de los resultados del programa de inspecci6n al sistema de lavado en seco 

3. Registros de la temperatura de la corriente de aire ala salida del condensador refrigerado 

4. Registros del horario de operaci6n de la caldera, compra y consumo de combustible y evidencia del 
porciento de azufre en el combustible 

5. Copia de los manifiestos de los desperdicios peligrosos 

6. Copia del manual de operaci6n y mantenimiento del equipo de lavado en seco 
'\_ 

Velando porIa pureza que usted desea, en el ambiente que le rodea. 
ED/FICIONAC/ONALPLAZA, 431 AVE. PONCE DE LEON, HATOREY, PUERTO RICO 009/7 

APART ADO 11488 SANTURCE, PUERTO RICO 009/0 TELEFONO: (787)767-8025 
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Todos los registros solicitados fueron mostrados. La compai'iia que recoge los desperdicios peligrosos es 
Safety Kleen. El consumo de Percloroetileno es de 55 gals/ai'io. El horario de operaci6n de Ia caldera es de 
8:00a.m. a 2:30p.m. El consumo de combustible es de 6,000 galones hasta el momenta. El consumo 
permitido es 8, 736 galones por ai'io. Durante los ultimos meses no se han excedido en el consumo de 
combustible. La ultima inspecci6n ala caldera fue el20 de abril de 2003. El filtro de pel usa de Ia secadora 
es limpiado semanalmente. Al momenta de Ia inspecci6n el generador marca Perkins, ya no se encontraba 
en Ia instalaci6n. ·El escape de la maquina de lavado en seco encontrado en la ultima inspecci6n fue 
corregido. No se percibieron olores provenientes de la lavanderia, ni se observaron emisiones visibles. 

Durante el recorrido por la instalaci6n se observaron los siguientes equipos: 

Equipo Marca/Modelo Num. de Serie Capacidad 
Maquina de lavado a Economatic C-35 121174 35lbs 

seco/ Seco a Seco 
Secadora Huebsch STCK631806WD 35 lbs 
Secadora Huebsch No se pudo observar la 25lbs 

placa informativa 
Caldera Fulton/ Fb-015-A 50056 15 hp 

(Utiliza Keroseno) 

Las violaciones encontradas anteriormente fueron corregidas. Recomendamos una inspecci6n anual a la 
instalaci6n, segun el itinerario de inspecciones establecidas. 

AIIMLR/mlr 



25 de abril de 2003 

SRA CELIA ARISTI 
PROPIETARIA 
LAUNDRY CELIA 

EST ADO LIBRE ASOCIADO DE PUERTO RICO· 
OFICINA DE LA GOBERNADORA 

AVE ELEONOR ROOSEVELT 24 7 
HATO REY PR 00918 

Estimada senora Aristi: 

Re: Notificacion de Violacion 
Laundry Celia 
Hato Rey, Puerto Rico 
PFE-65-0101-0119-1-11-0 

El 5 de febrero de 2003, personal tecnico del Programa de Mejoramiento de Calidad de Aire 
inspeccion6 la fuente de emisi6n en referenda. Esta fue operada en violaci6n al Reglamento para el 
Control de la Contaminaci6n Atmosferica (RCCA) y al40 CFR 63, subparte M. 

Las violaciones encontradas fueron las siguientes: 

1. No llevan los registros requeridos del programa de inspecci6n segful, lo requiere la 
condici6n 5 del permiso de operaci6n, en violaci6n a la Regia 204(I) del RCCA. La 
condici6n 5 del permiso establece que se debeni inspeccionar el sistema de lavado en seco 
semanalmente para asegurarse de que no hayan escapes perceptibles durante la operaci6n 
del mismo. Inspeccionara las siguientes partes: 

a. Conectores de mangueras y tubos, piezas de union, empalmes y valvulas. 
b. Empaquetadura de puertas y asientos. 
c. Empaquetadura de filtros y asientos. 
d. Bombas 
e. Tanques y recipientes de solventes 
f. Separadores de agua 
g. Destilador 
h. Amortiguadores de escape 
i. Valvulas de desviaci6n 
J. Cajas de cartuchos de filtros 

VERDES BOSQUES Y AGUAS CLARAS, AIRE LIMPJO Y NUBES BLANCAS: iCUIDAS LA VIDA SJ NO LA CONTAMINASI 
EDIFJCJO NATIONAL PLAZA, 431 AVE. PONCE DE LEON, HATO REY, PUERTO RICO 00917 

APART ADO 11488 SANTURCE, PUERTO RICO 00910 TELEFONO: 767-8025 
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2. Instalar y operar un generador de electricidad sin los debidos permisos, en violaci6n a la 
Regia 203(A) y Ia Regia 204(A)(I) .. La Regia 203(A) establece que ninguna persona 
construini o modificara una fuente de emisi6n sin antes obtener un permiso de la Junta. La 
Regia 204(A)(I) establece que ninguna persona operara o causara que se opere una fuente o 
un equipo de control de contamin:aci6n de aire sin un permiso para operar o un permiso 
temporal para operar de la Junta. 

3. Se detect6 un escape en la · manga del sistema de lavado en seco, y no se ha corregido el 
mismo seg(m lo requiere Ia condici6n 6 del permiso. La condici6n 6 del permiso establece 
que si como resultado de la inspecci6n se detectan fugas en el sistema, entonces el duefio u 
operador debera reparar las mismas en un periodo de 24 horas. Si Ia reparaci6n de la fuga 
requiere la compra de una pieza, el duefio u operador dispondni de solo dos dias laborables 
para instalar la misma. Esto en violaci6n a la regia 204(!) del RCCA. 

4. Excedi6 por 275 gals el consumo annual, segun su permiso en violaci6n ala Regia 204(!) 
de Percloroetileno. 

., 

La Regia 204(1) Condiciones al Conc.eder Permiso para Operar, establece que Ia Junta puede 
imponer cualquier condici6n razonable sobre un permiso. Las condiciones asi impuestas seran 
legalmente obligatorias antes de otorgarse el permiso para operar, incluyendo cualesquiera condici6n 
impuesta conjuntamente con el permiso. para construir que, debido a su naturaleza y alcance debeni 
formar parte del permiso para operar. ' 

Le solicitamos que notifique por escrito no mas tarde de 15 dias a partir del recibo de esta 
notificaci6n lo siguiente: 

1. Raz6n por Ia cual oper6 esta fuente en violaci6n. 

2. Un informe sobre las medidas realizadas para corregir las violaciones antes mencionadas y 
evitar que se repitan. 

La Ley de Politica Publica Ambiental permite ala Junta imponer sanciones y multas administrativas. 
No cumplir con las restricciones, 6rdenes, reglamentos de la Junta puede penalizarse con hasta 
$25,000.00. En caso de insistir e:J:l el incumplimiento con hasta $50,000.00. ·· 

Esperamos su pronta atenci6n a este asunto. 

Cordialmente, 

~2Li~L~ 
Evelyn R6d:rJl~ Cintron 
Directora 
Area Calidad de Aire 
AI-MLR-biv 
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MEMO RANDO 

13 de febrero de 2003 

.:1 ~ /' t:?"f) 
Felix Delgado Erausquin 
Jefe 

EST ADO LIBRE ASOCIADO DE PUERTO RICO 
OFICINA DE LA GOBERNADORA 

Division de Inspeccion y Cumplimiento 

1ca o n J 

Inspector Ambiental Principal 
Division de Inspeccion y Cumplimiento 

Laundry Celia 
San Juan, P.R. 
PFE-65-0101-0119-1-11-0 

El 5 de febrero de 2003, visitamos la inst')-lacion de referencia. El proposito de la visita era corroborar 
cumplimiento con el Reglamento para el Control de la Contaminacion Atmosferica (RCCA). Alllegar 
fuimos atendidos por la Sra. Celia Aristy, propietaria de la lavanderia. 

Luego, de explicar el proposito de nuestra visita le indicamos que nos mostrara todos los registros 
requeridos en el permiso de operacion. Todos los registros solicitados fueron presentados. Esta nos indico 
que el programa de inspeccion a los equipos se realiza bisemanal y no semanal como lo requiere el 
permiso. Tam bien, nos dijo que la compaiiia que recoge los desperdicios es Safety Kleen. El horario de la 
caldera es de 8:00a.m. a 2:00p.m. y el cohsumo de combustible es de 6000 gal. al aiio. El consumo de 
Perc. es de 55 gal/aiio, la lavanderia uso 330 gal/aiio y este fue excedido por 275 gal.. Encontramos 
tambien un generador de electricidad marca Perkins, pero este se encontraba fuera de servicio. En la 
instalacion encontramos un escape en la maquina de lavado en seco luego de revisarla con el instrumento 
para detectar escapes de Perc.. Luego, se procedio a hacer un recorrido por la instalacion. No se 
observaron emisiones provenientes de la lavanderia . 

Velando porIa pureza que usted desea, en e/ ambiente que /e rodea. 
EDIFICIO NACIONAL PLAZA, 431 AVE. PONCE DE LEON, HATO REY, PUERTO RICO 00917 

APARTADO 11488 SANTURCE, PUERTO RICO 00910 TELEFONO: (787)767-8025 
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Durante la inspecci6n por la instalaci6n se observaron los siguientes equipos: 

Equipo Marca/Modelo Num. de Serie 
Maquina de Lavado a Economatic/ C-35 121174 

seco/ Seco a Seco 
Secadora Huebesch/ 37 csh STCK631806WD 
Secadora Huebesch Nose pudo observar 

placa informativa 
Caldera Fulton/ Fb015-A 50056 

Generador Perkins/ D50P15 F3539H/001 
(Fuera de Servicio) 

Capacidad 
35lbs 

35 lbs 
25lbs 

15 hp 
(utiliza Keroseno) 

50hp 
(utiliza Diesel) 

Como resultado de la inspecci6n recomendamos enviar una Notificaci6n de Violaci6n por: 

1. No llevar los registros requeridos del programa de inspecci6n a los equipos semanalmente segful lo 
requiere la condici6n 5 del permiso de operaci6n 

2. Se detect6 un escape en la manga del sistema de lavado en seco, y no se ha corregido el mismo 
segun lo requiere la condici6n 6 del permiso 

3. Instalar y operar un generador de electricidad sin los debidos permisos, esto en violaci6n ala Regia 
203 (A) y la Regia 204 (A) (1) 

4. Excedi6 por 275 gal. de Percloroetileno al consume anual, esto en violaci6n al permiso de 
operaci6n 

AIIFD/MLR 



AIRSIAFS DATA ENTRYFORM 

0 



• 

. EST ADO LIBRE ASOCIADO DE PUERTO RICO I OFICINA DE LA GOBERNADORA 

PERMISO DE OPERACION 
MEJORAMIENTO CALIDAD DE AIRE 

JUNTA DE CALIDAD AMBIENT AL 

Secci6n I - Informacion Genera:I 

Nombre de la Fuente: 

Numero de Permiso: 

Direcci6n Fisica: 

Direcci6n Postal: 

Oficial Responsable: 

Telefono: 

LAUNDRY CELIA 

PFE-65-0101-0119-1-11-0 

AVE. ELEONOR ROOSEVELT #24 7. 
HATO REY, P.R. 00918 

AVE. ELEONORROOSEVELT #247 
HATO REY, P.R. 00918 

SRA. CELIA ARISTY 
PROP lET ARIA 

(787) 765-4325 

Seccion II - Fuentes de Emision Incluidas en el Permiso 

FUENTE EQUIPO DE CONTROL DESCRIPCION 

Una maquina de lavado en Condensador Refrigerado Marca ECONOMATIC. 
seco tipo seco a seco Tiene una capacidad de 3 5 

lbs. y consume 55 gals/afio de 
perc. 

Caldera N/A Marca FULTON, tiene una 
capacidad de 15 hp y 
consume queroseno con un 
0.05% de azufre por peso a 
raz6n de ~.5. gals/hr. 

Dos secadoras de ropa Filtros de tela Marca HUEBSCH tienen 
capacidad de 25 y 3 5 Iibras 
respectivamente 

VELANDO POR LA PUREZA QUE USTED DESEA EN EL AMBIENT£ QUE LE RODEA 
ED/FIC/0 NATIONAL PLAZA, 431 AVE. PONCE DE LEON, HATO REY, PUERTO RICO 00917 

APART ADO 11488 SANTURCE, PUERTO RICO 009/0 TELEFONO: 767-8181 
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Seccion III - Condiciones de Permiso 

1. El duefio u operador debera cumplir con los requisites establecidos bajo Ia Reglamentaci6n 
Federal conocida como Norma Nacionales para las Emisiones de Percloroetileno (Perc) en 
las Instalaciones de Lavado en Seco, segun el Titulo 40 del C6digo de Regulaciones 
Federates, Parte 63, Subparte M. 

2. El duefio u operador de Ia instalaci6n debera determinar el consumo mensual y anual de Perc 
llevando un registro de las compras realizadas. Utilizani los recibos de compra para 
determinar el consumo. El registro ·y los recibos de compra deben mantenerse en Ia 
instalaci6n por un periodo de 5 afios. 

3. El duefio u operador debera detenninar Ia categoria de fuente a Ia cual pertenece Ia instalaci6n 
(Refierase Tabla 1 ), a base de consumo anual de Perc. 

. -

4. De mantener un consumo anual de Perc menor que 140 o 200 galones, Ia instalaci6n debera ./ 
cumplir con los requisites establecidos para la categoria de fuente de area pequefia. Si el 

' consumo anual de Perc ex cede .los 140 gal ones pero es men or o igual a 2, 100 gal ones 6 
excede200 galones pero es menor o igual a 1,800 galones, la instalaci6n debera cumplir con 
los requisites establecidos para fuente de area grande dentro 180 dias consecutivos a partir 
de Ia fecha en que determin6 la excedencia. Por otro lado, si el consumo anual de Perc · 
excede los 2,1 OOgalones 6 los 1,800 gal ones, deb era cumplir con los requisites establecidos 
para instalaciones clasificadas como fuente mayor dentro de 180 dias consecutivos a partir 
de Ia fecha que determin6 la excedencia. 

5. Debera inspeccionar el sistema de lavado en seco semanalmente para asegurarse de que no 
hayan escapes perceptibles durante la operaci6n del mismo. Inspeccionara las siguientes 
partes: 

a. Conectores de mangueras y tubos, piezas de union, empalmes y valvulas; 

b. Empaquetadura de puertas y asientos; 

c. Empaquetadura de filtros y asientos; 

d. Bombas; 

e. Tanques y recipientes de solventes; 

f. Separadores de agua; 

g. Destilador; 

h. Amortiguadores de escape; 

1. v alvulas de desviaci6n; y 
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J. Cajas de cartuchos de filtros. 

g. Destilador; 

h. Amortiguadores de escape; 

1. v alvulas de desviaci6n; y 

J. Cajas de cartuchos de filtros .. 

6. Si como resultado de Ia inspecci6n se detectan fugas en el sistema, entonces el duefio u 
operador debera reparar las mismas en un periodo de 24 horas. Si Ia reparaci6n de Ia fuga 
requiere Ia compra de una pieza, el dueiio u operador dispondra de solo dos dias laborales 
para ordenar Ia misma. Una vez se reciba la pieza, el dueiio u operador dispondra de cinco 
dias laborables para instalar Ia misma. 

7. El duefio u operador de Ia instalaci6n debera llevar un registro de los resultados de las 
inspecciones realizadas al sistema de lavado en seco. Debe indicar Ia fecha de Ia inspecci6n 
y la parte donde encontr6 Ia fuga. Ademas, debe incluir las fechas de cuando repar6 el 
equipo y de las 6rdenes verbales o escritas de las piezas de reparaci6n para demostrar 
cumplimiento con Ia condici6n numero 6. Este registro debera mantenerlo en Ia ir:tstalaci6n 
por un periodo de 5 aiios. 

8. Debera seguir las buenas practicas de manejo que incluyen: mantener todo el Perc y los 
desperdicios que contienen Perc en envases cerrados sin escapes, drenar los filtros de 
cartuchos en envases cerrados y mantener la puerta de Ia maquina de lavado en seco cerrada 
en todo memento excepto cuando Ia ropa este siendo transferida. Los desperdicios debe 
disponerlos a traves de una compafiia debidamente certificada. 

.. 
9. Debera operar y mantener el sistema de lavado en seco de acuerdo a las especificaciones y 

recomendaciones del manufacturero. Mantendra copia del manual de operaci6n y 
mantenimiento de todo el equipo de lavado en seco en la instalaci6n. 

10. Las emisiones de Perc deben ser controladas mediante un condensador refrigerado o un 
aparato equivalente. 

11. El condensador refiigerado debe ser operado con una valvula de desviaci6n para prevenir que 
el aire que le entra a la maquina de lavado en seco cuando se abre la puerta pase al 
condensador refrigerado. 

12. Debera medir Ia temperatura de Ia corriente de aire a Ia salida del condensador refrigerado 
al final de un ciclo de lavado en seco semanalmente. La temperatura debe ser menor que o 
igual a 45°F (7.2°C). Si excede esta temperatura debera hacer la reparaci6n o ajuste 
necesario. Las lecturas de temperatura y las reparaciones realizadas deben anotarse en un 
registro. Este registro debeni mantenerse en Ia instalaci6n por un periodo de cinco afios. 
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13. El duefio u operador debeni someter un informe de cumplimiento dentro de treinta dias 
despues de comenzar a operar el sistema de lavado en seco, firmado por el oficial responsable. 

14. Si el consumo anual de Perc excede los limites de fuente de area de manera que la instalaci6n 
pasa a ser una fuente de area grande 6 fuente mayor, el duefio u operador debera someter a ,. 
la Junta una notificaci6n de cumplimiento dentro de 180 dias calendarios despues que la 
instalacion haya determinado que excedio el limite de consumo de Ia categoria bajo Ia cual 
estaba previamente .clasificada. 

15. El duefio u operador de una lavanderia sujeta a las disposiciones del 40 CFR Parte 63 
Subparte M tendra que cumplir con los requisites de permisos del Titulo V y Ia Parte VI del 
RCCA. Sin embargo, aquellas fpentes que no sean mayores podran aplazar Ia fecha p

1
ara ::~ 

someter su solicitud de permiso Titulo V hasta el 9 de diciembre de 2004, segun lo estab ece 
el Administrador de AP Ay Ia Regia 601 incisos (b)( 1) y (h )(2). del RCCA vigente. Dentro de 
un afio a partir de esta fecha debera someter a Ia Junta una solicitud Titulo V que cumpla con 
las disposiciones establecidas en Ia Regia 602 del RCCA. La fuente debera cumplir con todos 
los requisites aplicables que regulan su actividad para las fechas establecidas en el estandar 
correspondiente bajo Ia seccion 112 (d). 

16. El consumo del combustible queroseno de Ia caldera no exceder~,de 8, 736 gals/afio. 
. . -~ ' . .., " ......... . 

17. Mantendra un registro diario del horario de operacion, el consumo de combustible y el 
porciento de azufre del combustible quemado para Ia caldera. Estara disponible en Ia 
lavanderia para evaluacion y revision del personal tecnico de Ia Junta de Calidad Ambiental. 

18- Enviara a Ia Junta un informe anual donde se indique el consumo mensual de combustible y 
las horas de operacion de Ia caldera. Este informe sera enviado a Ia Junta no mas tarde de los 
proximos quince dias del siguiente afio para el cual el informe es representative. El mismo 
debera ser enviado a Ia Division de Validacion y Manejo de Datos a Ia atencion de Ia Sra. 
Evelyn Rodriguez. 

19. Mantendra copia de este permiso en Ia instalacion en todo momento. El mismo estara 
disponible en todo momento para ser revisado por personal tecnico de Ia Junta. 

Seccion IV- Aprobacion del Permiso 

La Junta de Calidad Ambiental autoriza a Ia Sra. Celia Aristy a operar las fuentes de emision de 
contaminantes atmosfericos incluidas en este permiso. Esta autorizacion vencera el27 de abril de 
2006. Podra ser revocada (cancelada) antes de Ia fecha de vencimiento si se violan las condiciones 
del permiso o las disposiciones del reglamento. La informacion y <;ondiciones sometidas en su 
solicitud forman parte de esta autorizacion. 
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LAUNDRY CELIA 
HATOREY, P.R. 
PFE-65-0101-0119-1-II-0 

La Junta se reserva el derecho de intervenir con la fuente en otros aspectos no cubiertos en la 
autorizaci6n. 

Otorgado en San Juan, Puerto Rico el 27 de abril de 2001. 

cltad;;"?S;;r~ 
Flort: Del Valle LOpez 
Vice Presidenta 

ai/mr/cr 

~cA.A~~ U ~~ge Marrero Huertas 
Miembro Asociado 

J~t ~- .za a n/) 
Presidenta ~ 
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LAUNDRY CBLIA 

DIAGRAMA ~ FLUJO 
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CON AGUA Y JABON 
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I LAVADO BR SBCO ·I 

SBCAD.O' SECADO 
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~-----B-MP_A_o_UE----------~~ 

ENTREGA AL CLIENT£ 

• 
tdlA.~TAO() 40598, SAN JUAN, P.R. 00940-0598 
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GOBIERNO DE PUERTO RICO I OFIC/NA DEL GOBERNADOR 
. AREA CALIDAD DE AIRE ; : • 

A IRE 

'01 JAN 23 1\10 :20 
SOL!C!TUD DE PERM! SO PARA LA CONSTRUCCION U OPERACION 

-DE FUENTES DE EMIS!ON EN PUERTO RICO 

() Primero ()Revision ~ Renovaci6n Fecha:_;_ _ _.:..._,_ _ _,.,'----',.---.~--

I. Solicitante: 
A. Nombre de Ia fuente de emisi6n: .JLo!.!.A:i!U:LJN!:l.DocR£:U.Y.:..· .l.:C£Ec=L!..!:I:..!AL-___________ ~------
B. Telefono: 7 6 5-4 3 2 5 SS Patronal::-:=~="""'=-..,.;,,..,.,,--""7"<7.,.....nr-
C. Localizaci6n: AVE ELEONOR ROOSEVELT # 247 HATO · REY PUERTO RICO- 00918 

D. Direcci6n Postal: _.JL,u.AuM:::t.I!.SQ.MI:illA_. ----,-'----' 

E. Oflcial Responsable: . 

CELIA ARISTY 

LAUNDRY CELIA 
. Organizaci6n 

PROPIETARIA 

Nombre Titulo 

-------------

765-4325 

Telefono 
Direcci6n Postal: .:_L::_:A_:_:M_:_I::_S::.M:..:.:.:A ___ "'-----------,.,---,.-----~---'---

2. Prop6sito de Ia sol icitud: () Construcci6n {C~Operaci6ri (marque s61o una) 
3. Naturaleza de Ia actividad: TINTORER IA COMERCIAL 

12 

4. Ni1mero de empleados: .:,:4 _______ :--__ _.:.._~-------
5. P:oducci6n anu:al maxima (especifique unidad): ----------~--
~ 'urario maximo de oper~ci6n:. 8 6 

Horas/dfa Dias/semana Meses/ailo 
7. Si es operaci6n intermitente, frecuencia.maxima: ------------- SIC: _______ _ 

(C6digo de Clasificaci6n Industrial) 
8. Se deben incluir los siguientes documentos: 

A. Plano de localizaci6n (proyectado o existente) indicando colindancias adyacentes y estructuras. 
B. Plano' de Ia facilidad (proyectado o existente) indicando todos los puntos de emisi6n. 
C. Certificaci6n del solicitante autorizando al representante (si aplica). 

9. Anote todos los: permisos otorgados por alguna agencia federal, estatal o local para Ia estructura o construcci6n, permiso de 
uso 0 numero requerido: 

Tipo de Permiso 
OPERACIO U 

Agencia 
JCA 

No. de Jdentiticaci6n 
PFE-65-1 095-1306- I -~II~--=0~--

10. Esta facilidad, .:.•existia o fue ~onstruida legalmente antes dell6 de septiembre de 1971? 
(X) sf ( ) no (marque s61o una) 

CERTIFICACION 

SOLO PARA USO DE LA JUNTA DE CALJDAD AMBTh""""..-
Expira miso otorgado en 

VERDES BOSQUES Y ACUAS CLARAS, A IRE LIMPID Y NUBES BLANCAS: !CUI;: AS LA VIDA Sl NO LA CONTAM/ 
EDIFICIO NATION A_£. PLAZA, AVE. PONCE DELEON 43/, HATO REY, PUERTO RICO 00917 

APART ADO I U88 SANTURCE, PUERTO RICO 00910 TEI..EFONO: 767-802$ . 
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·~. 
, · . DZ C.Ul.DA.D 

AKIIZENTA.L 

GOBIERNO DE PUERTO RICO I OF!CINA DEL GOBERNADOR 
AREA CAUDAD DE AIRE 

SOLICITUD DE PERMISO PARA LA CONSTRUCCJON U OPERACION 
DE FUENTES DE EMISION EN PUERTO RJCO 

· PARTEii ~ PROCESO DE.LAPLANTAYDESCRIPCION DE EMISIONES 

I. EMISIONES INDUSTIUA.LES: (Movimienio d~ terren~; al~ace~aje en tanques, talleres de .pintado, etc.) 

1. Descripci6n del proceso u operaci6n que emite contaminantes atmosfel-icos: , _ .• · 
PROCESO DE LAVADO EN SECO EN UNA MAQpiNA ECONOMATIC. C-35. 
Eos SECADORAS MARCA HUEBSCH CON FILTROS DE TELA 

2. Materia prima usada o procesada: --£P:..oE'-!R~C,_ ____ _ 55 GJl,LS/ANO 
Tipo Cantidad. (unidad/unidad tiempo) 

· ' 3. Equipo de control para emisiones: 4. Chimeneas: 
Eficiencia Diametro Temp. Velocidad 

I.iJlQ % oor,peso Al.tlJ.m s.ilid.1l 
FILTROS 95% · ies ulg. ____ °F ___ _l-'ies/seg. 
T;JRRE DE ENFRIAt1IENTO 95% -----"ies=======~ulg. °F ies/seg. 

~ .s.a!.i.® 

5. ·Yo lumen cle descarga de emisiones: ----,...--~-,_Pies3/min. 
6. Emisiones actuales: Estimado basado en:-----=:-----:-:--:---:--:---;--:-:--:--:---:---

Tjpo de contamjnaote Cantidad lmasaftiempo) Duracjc\n (tjempo/unjdad tiempo) 
PERC 0.372 TONS/ANO 

'1. lncluya un diagrama de flujo del proceso (tipo bloque) demostrando puntos, cantidades y tipos de emisiones. 

II. EMISIONES POR COMBUSTION: (Calderas, calentadores, plantas de emergencia, bombas de incendio, etc.) 

1. Equipo de combustion: -"=-C::!A.::Lc;:D:_:E~R~A!.-..!F:...:U:::L::.=.T.::::O~N~---------- ---=:-:c:--- 6 __ 1_5 ___ _ 
Tipo BTU/hr HP 

2. Combustible: IiJ2Q 
l<EROSENO 

3. Equipo de control para emisiones: 4. Chimeneas: 
Eficiencia 

% por peso 

6 llib.!: 

Di<imetro 

~ 
Temp. 

~ 

~ 
0.05 

Velocidad 
Sal.i.ill!. fu 

N/A 
Allum 

10 5 ____ °F ___ _pies/seg. 

oF ies/seg. 

EMISIONES POR INCINERACION 0 DISPOCISION DE DESPERDICIOS: (Sc\lidos, lfquidos, gaseosos) 

I. M~todo para disponer los desperdicios·. 

2. Tipo de desperdicios: ------------------ Cantidad: _________ Lb/dia. 
3. lncinerador: -----------

Tipo 
4. Chimenea: 

Marca Capacidad (Lb/dia) 
________ Pies ________ Pies --=---:--:c-:---op ....,.. ______ Pies/seg. 

Altura Diametro Salida Temp. Salida Velocidad Salida 
5. Combustible auxiliar: J.iw2 .QillLhr 6 1.&&r ~ 

6. Equipo de control: -------:::-:---------
Tipo 

__________ % por peso. 

Eficiencia 

IV. CUMPLIMIENTO: lncluya datos o informacion demostrando que las emisiones no exceden los Iimites establecidos. 
V. E'-?UIPO DE CONTROL: lncluya esquema de Ia instalaci6n del equipo de control de Ia fuente de emisi6n. 

CERTIFICACION DE UN INGENIERO 0 ARQUITECTO LICENCIADO 

Cert'.fico que estoy registrado y autorizado pa:a pr~c~icar mi profesi6n en Puerto Rico; que el equipo y medidas para el control d 
em1s1ones son adecuadas y cumplen con las d1spos1C10nes del Reglamento de Control de Conta · 'ricos de Ia Junt 
de Calidad Ambiental de Puerto Rico y que, de acuerdo a mis mejores conocimientos y cree 11\S~ an.'~J:lmuotlitrela...t!Y 
veraz, com_pleta y exacta. · <v ~' 

PE-11012 ANGIE MARTINEZ CALDERON ' 
Numero de Licencia Nombre (Letra de molde) ~~T-__,....,_eAA~oo-¥.~.---

Fecha: Numero de solicitud: 
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-·. -~ ~---- ··-·· -~- ·--·--·· --·--······--··~-~-·-·--····-·""""""" -· •••••• ..1..-...... -----·- ' .. --- '--~- -····""""':"""" ___ ......... , 

GOBIERNO DE PUERTO RICO I OFICINA DEL GOBERNADOR 
AREA CAUDAD DEAIRE : , 

i\f;, t::/:.: <::. .-. · :G.: (•JR E 

HOJADEPAGO ·o1 JAN 23 mo :19 

Numero de Solicitud: h=t:::-io5-o I 01- b\ 1'1 -7 -..J:T- b 
Nombre del Solicitante: .~,C...tE:..JI.;., I.u:l.A~llu:R~.-lu' S~T.~....~.y ________ _ 
Titulo: PROPTETII,RTA 
Nombre del Proyecto o Fuente de Emisi6n: LAUNDRY CELIA 
Direcci6nPostal: AVE ELEONOR ROOSEVELT :jj: 247 HATO REY PUERTO RICO 00918 

I. Page por Solicitud de Penniso: 
l. Page per Radicacl6n ($100.00): () Construcci6n )c) Operaci6n () Plomo $1 0(1. 00 

() Remoci6n de Asb.estos () Escuela de Entrenamiento de Asbestos 
2. ~~Pago por Peimiso 3. () Pago por Renovaci6n 4. ()Page por Modificaci6n ($10.00 par toneladas por contaminante) 

~1,\~tkW~~~~:~~;:: ~;~~~~~~·m8~~~:~;~~!~ 
Material Particulado (PM 10 ) 

Di6xido de Azufre (SO,) 

Oxide de Nitr6geno (No,) 

Plomo (Pb) 

Compuestos Organic as Volatiles (VOC) e Hidrocarburos (HC) 

. s (Favor de identificar) 

l. Duraci6n del Proyecto de Remoci6n 

()De 1 a 30 d!as 
() De31 n 90 d!as 
()De 91 hasta 365 dfas 

2. Escuela de Entrenamiento de Asbestos 

3. Registro de Asbestos 
() Certificaci6n de· supresi6n de Asbestos 
()Escue! a de Administraci6n de Planificadores 
()Escue Ia de Supresi6n para Proyectos de 

lisenadores 
, 1 Especialista en: Monitareo de A ire 

4. Cambia de dueno o localizaci6n 
5. Pago par Revisl6n 

6. Dupllcados de Pennisos 

"I. Page por Exceso de Emisiones: 
A. Dispensa:s 
B. Pequeftos Negocios 

$175.00 
$450.00 
$725.00 

$600.00 

( ) Escuela de Inspectores 
( ) Supervisores de Supresi6n 
( ) Trabajadares de Supresi6n 

$40.00 ( por cada categorfa) 

(50% del cargo par radicaci6n) 
(50% del cargo por radicaci6n) 

$10.00 

($25 .00/ton/contaminante) 
($12 .50/ton/can tam inante) 

PAGO TOTAL DE LA SOLIC!TUD: 
II. Page anual (pa.go por un aile) 
Ill. Page per cuatro (4) aftos extras (pago per 4 anos) 
IV. TOTAL 

0.009 

0.023 

0.065 

0.373 

~~~~~:~~~VES Y AGVAS CLARAS, AIRE LIMP/0 I' NUBES DLANCAS: tCVIDAS LA VIDA S/ NO LA 

ED/F/C/0 NATIONAL PLAZA, AVE, PONCE DE LEON 431, HATO REY, PUERTO RICO 00917 
APARTADO 11488 SANTURCE, PUERTO RICO 00910 TELEFONO: 767-8025 

0.09 

0.23 

0.65 

3 .. 73 

$104.70 
j 18.80 
$123.50 
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EST ADO LIBRE ASOCIADO DE PUERTO RICO I OFICINA DE LA GOBERNADORA 

28 de marzo de 2001 

SRA CELIA ARISTY 
PROPIET ARIA 
LAUNDRY CELIA 
AVE ELEONOR ROOSEVELT # 24 7 
HATO REY PR 00918 

Estimada sefiora Aristy: 

Re: LAUNDRYCELIA 
HATO REY, PUERTO RICO 
PFE-65-0 10 1-0.111.9-I-11-0 

ll{9W 

Hemos evaluado la solicitud de permiso arriba mencionada . 

. La soEcitud esta incompleta. Para que su solicitud este completa deberan enviar lo siguiente: 

1. Una hoja Parte II de la solicitud para cada proceso donde se indique: 

a. Capacidad 

b. Equipo de control 

2. Realizar pago de $18.70 por concepto de emisiones 

3. Diagrama de flujo. 

Le concedemos 10 dias a partir de la fecha de esta comunicacion para que en vie I a informacion antes 
mencionada. De no recibir la informacion en el tiempo antes indicado procederemos a denegar la 
solicitud. 

Si necesitan mas informacion pueden comunicarse con A wilda Rosado al 767-8025. 

Cordialmente, 

~~.~ 
Margie Rios Medina 
Jefa, Division de Permisos 

Mejoramiento Calidad de Aire 

VERDES BOSQUES Y AGUAS CLARAS, AIRE L/MP/0 Y NUBES BLANCAS: JCU/DAS LA VIDA S/ NO LA CONTAM/NAS! 
EDJFICIO NATIONAL PLAZA, 431 AVE. PONCE DE LEON, HATO REY, PUERTO RICO 00917 

APART ADO 11488 SANTURCE, PUERTO RICO 00910 TELEFONO: 767-8181 
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EST ADO LIBRE ASOCIADO DE PUERTO RICO I OFICINA DE LA GOBERNADORA 

MEMORANDO 
20 de marzo de 2001 

~ 
Jefa Division de Permisos 
Mejoramiento Calidad de Aire 

~..cl>..,..(\.0-:::>~_) ,J ~ 
Awilda Rosado 
Ingeniero Graduado 
Division de Permisos e Ingenierfa 

PFE-65-0101-0119-I-II-0 
Laundry Celia 
Ave. Eleanor Roosevelt 
Hato Rey,P.R 

Recibimos el 23 de enero una solicitud de permiso de operacion de Ia compar\fa en 
asunto. El Oficial Reponsable lo es Celia Aristy , propietaria del Laundry Celia y el 
ingeniero que certifica los ccilculos lo es Angie Martinez Calderon. 

En el plan de trabajo nos informan que tienen una maquina de lavado en seco marco 
ECONOMA TIC con capacidad de 35 Iibras., dos secadoras marco HUEBSCH y una 
caldera marco FULTON que utiliza combustible Kerosene a razon de 3.5 gal/hr con un 
0.05 'Yo de azufre por peso. 

AI evaluar el coso encontramos unas deficiencies las cuales menciono: 

1. En Ia solicitud de permiso para Ia construccion u operacion de Ia planta 
especfficamente en Ia descripcion del proceso indican como equipo de control 
para Ia mciquina de lavado en seco filtros con 95'Yo de eficiencia y en las 
secadoras como equipo de control una torre de enfriamiento con 95 'Yo de 

eficiencia. Entendemos que una mciquina de lavado en seco no utiliza filtros 

VERDES BOSQUES Y AGUAS CLARAS, AIRE L/MP/0 Y NUBES BLANCAS: jCU/DAS LA VIDA Sf NO LA CONTAM/NAS! 
EDIFIC/ONATJONALPLAZA, 431 AVE. PONCE DELEON, HATOREY, PUERTO RICO 00917 

APARTADO 11488 SANTURCE, PUERTO RICO 009/0 TELEFONO: 767-8181 
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PFE-65-0101-0119-I-II-0 
Laundry Celia 
Ave.Eieonor Roosevelt 
Hato Rey,P.R 

Pagina # 2 
como equipo de control ni las secadoras una torre de enfriamiento. 
Una torre de enfriamiento es un equipo que se utiliza para mantener 
temperatures bajas. Por lo tanto podrla ayudar al condensador refrigerado que 
serla el equipo de control en una maquina de lavado en seco. Debera lienor dos 
hojas de proceso, una para Ia maquina de lavado en seco con el condensador 
refrigerado como equipo de control y Ia otra hoja para las dos secadoras y como 
equipo de controll~s filtros. 

2. En Ia maquina de lavado en seco debera indicar Ia capacidad en lb/dla o lb/ano. 

3. El consumo anual de Ia caldera es de 8,736 gal/ano y no 6,552 gal/ano como 
indican en el plan de trabajo. Basado en un perlodo de (8 hr/dla)(6 
dlas/sem)(52 sem./ano). Debera pagar $~,9.ue es Ia diferencia. 

lt.J, ,s > 

4. Debera traer un diagrama de flujo. 

El pasado 16 de marzo le informamos al Sr.Silva (consultor de Celia Aristy) a las 4:15 
pm personalmente y en adicion a Ia Sra. Celia Aristy mediante conversacion telefonica 
y al momenta no hemos recibido informacion alguna. 

Recomendamos solicitor Ia informacion por escrito. 

AI/arh 
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$ 

R"cibt de: 

• 
Per a: 

Efectivo 
,.... ~ .. ~ ...., I 1 I"') 

( ) 

COLEGIO DE 
INGENIEROS Y AGRIMENSORES 

DE PUERTO RICO 
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EST ADO LIBRE ASOCIADO DE PUERTO RICO I OFICINA DEL GOBERNADOR 
AREA CALIDAD DE AIRE 

HOJADEPAGO 

I. Pago por Soliciitud de Permiso: 
1. Page por Radicaci6n ($1 00.00): ( ) Construcci6n () Operaci6n 

() Remoci6n de Asbestos () Escuela de Entrenamiento de Asbestos. 
2. ()Page por Pirmiso 3. () Pago por Renovaci6n ($10.00 por toneladas por contaminante) 

· o de N itr6geno (No,) 

Compuestos Organ:icos Volatiles (VOC) e Hidrocarburos (HC) 

Otros (Favor de identificar) 

Total a pagar 

1. Duraci6n del Proyecto de Remoci6n 

() De 1 a 3 0 dfas 
() De 3 1 a 90 dfas 
( ) De 91 hasta 365 dias · 

2. Escuela de Entrenamiento de Asbestos 

3. Registro de Asbestos 
( !rtificaci6n de supresi6n de Asbestos 
( J c.scuela de Administraci6n de Planificadores 
( ) Escuela de Supresi6n para Proyectos de 

Disei\adores 
() Especialista en Monitoreo de Aire 

4. Cambia de duefio o loca!izaci6n 
5. Pago per Revision 

6. Duplicados de Permisos 

7. Pago por Exces0 de Emisiones: 
A. Dispensas 
B. Pequenos Negocios 

$175.00 
$450.00. 
$725.00 

$600.00 

() Escuela de lnspectores 
() Supervisores de Supresi6n 
( ) Trabajadores de Supresi6n 

$40.00 ( por cada categorfa) 

(50% del cargo por radicaci6n) 
(50% del cargo por radicaci6n) 

SlO.OO 

($25.00/ton/contaminante) 
($12.50/ton/cantaminante) 

PAGO TOTAL DE LA SOL!ClTUD: 
II. Pago anual (pago por un ai\o) 
111. Page por cuatro (4) ai\os extras (page por 4 ai\os) 
IV. TOTAL 

ii!.iiftsta&tt~ >t. 

0 1 (}t:> I r· 

PARA COMPLETARSE EN LA OFICINA DEL PROGRAMA DE A IRE.· . 

o. 3/ 

VERDES BOSQUES Y AGUAS CLARAS, AIRE LIMP/0 Y NUBES BLANCAS: ;CU!DAS LA VIDA Sf NO LA CONTAMINASI 
EDIFICIONATIONALPLAZA,AVE. PONCE DELEON 431, HATOREY,PUERTORICO 00917 .· 

· ·:·· ... APARTADO I U88 SA/I'TURCE, PUERTO RICO 00910 TELEF0/1'0: 767-8025 
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GOBIERNO DE PUERTO RICO I OFICINA DEL GOBERNADOR 
AREA CALIDAD DE AIRE 

SOLICITUD DE PERMISO PARA LA CONSTRUCC!ON U OPERACION 
DE FUENTES DE EMISION EN PUERTO RICO 

pARTE II- PROCESO DE LA PLANT A Y DESCRIPCION DE EMISIONES 

I. EMISIONES INDUSTRIALES: (Movimiento de terrene, almacenaje en tanques, talh.:resde pintado, etc.) 

1. Descripci6n del proceso u operaci6n que emite contaminantes atmosfericos: 
PROCESO DE SECADO DE ROPA A VAPOR EN DOS MAQUINAS MARCA HUEBSCH. 

2. Materia prima usada o procesada: _....:.;R..:cO..:cP-:A:-:----
Tipo Cantidad (unidad/unidad tiempo) 

4. Chimeneas: 3. Equipo de control para emisiones: 
Eficiencia 

Tipo % par peso 
Diametro 

~ 
Temp. 

~ 
Velocidad 

Salida 

FILTROS DE TELA 95% ___ __,..ies ___ _,.ulg. ____ °F ___ -Jpies/seg. 

---P-I'e..rr.~e/ms ..,.
1
,
0
_. __ _.ulg. °F ies/seg. 

5. Volumen de descarga de emisiones: --~:--:--:-:--:---:-- • 
6. Em isiones actual es: Estimado basado en: -----=---:-:----:-"7'-"-"7'-:-:'-:-"7'-"--:---

Tipo de contaminante Cantidad (masaltiempo) Duraci6n (tiempo/unidad tiempo) 
PM DESCONOSIDDA 

7. lncluya un diagrama de flujo del proceso (tipo bloque) demostrando puntas, cantidades y tipos de emisiones. 

II. EMISIONES POR COMBUSTION: (Calderas, calentadores, plantas de emergencia, bombas de incendio, etc.) 

I. Equipo de combustion: 6 
Tipo BTU/hr HP 

2. Combustible: Iiru1 Gal/hr 6 Lb/hr % azufre 

3. Equ ipo de control para em isiones: 4. Chimeneas: 
Eficiencia Diametro Temp. Velocidad 

fu % 12or peso Altura Salida Salida Salida 
ulg. Of ies/seg. 
ulg. Of ies/seg . 

. 'll. EMISIONES POR INCINERACION 0 DISPOCISION DE DESPERDICIOS: (S61idos, lfquidos, gaseosos) 

I. Metoda para disponer los desperdicios: 
2. Tipo de desperdicios: ------------------ Cantidad: _________ Lb/dia. 
3. lncinerador: -----------

Tipo Marca Capacidad (Lb/dia) 
4. Chimenea: _______ Pies _______ Pies ---::--::--:-:--:---°F -,--,----_,...-Pies/seg. 

Altura Diametro Salida Temp. Salida Velocidad Salida 
5. Combustible auxiliar: Iiru1 Gal/hr 6 Lblhr % azufre 

6. Equipo de control:------~--------
Tipo 

-----::::::-:---:---'-% por peso. 
Eficiencia 

Certifico que estoy registrado y autorizado para practicar mi profesi6n en Puerto Rico; qu ~ uipo y 
de emisiones son adecuadas y cumplen con las disposiciones del Reglamento de Control d tamin 
Junta de Calidad Ambiental de Puerto Rico y que, de acuerdo a mis mejores conocimiento 
suministrada es veraz. completa y exacta. 

11012-PE 
Numero· de Licencia 

Fecha: Numero de solicitud: 

VERDES BOSQUES !' AGUAS CLARAS, A IRE L/MP/0 )' NUBES BLANC,~S: tCUIDAS LA VIDA S/ NO LA CONTAMINASt 
EDIF'ICIO NATIONAL PLAZA, AVE. PONCE DE LEON 411, HATO REY, PUERTO RICO 00917 • 

APARTADO 11488 SANTURC£, PUERTO RICO 00910 TELEF'ONO: 767-8025 
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GOBIERNO DE PUERTO RICO I OFICINA DEL GOBERNADOR 
AREA CAUDAD DE A/RE 

SOLlClTUD DE PEruvUSO PARA LA CONSTRUCCION U OPERACION 
DE FUENTES DE EMISION EN PUERTO RICO 

PARTE 11-IPROCESO DE LA PLANT A Y DESCRIPCION DE EMISIONES 

I. EMISIONES INDUSTRIALES: (Movimiento de terreno, almacenaje en tanques, tall<.!res de pintado, etc.) 

I. Descripciiln del proceso u operaci6n que emite contaminantes atmosfericos: 
PROCESO DE LAVADO EN SECO EN UNA MAQUINA ECONOMATIC DE 35 LIBRAS (SECO-A 
SECO). SE PROCESAN 46,800 LBS/ANO DE ROPA CON UN!,CONSUMO DE PERC DE:;.._5_5 __ 
GALONES POR AND. 

2. Materia prima usada o procesada: __ P_E--'R-:C-:-o----
Tipo 

3. Equipo de control para emisiones: 4. Chimeneas: 
Eficiencia 

Ii.llQ % por peso 

55 
Cantidad 

Diametro 
Salida 

Temp. 
~ 

GALS/Aj:Jb 
(unidad/unidad tiempo) 

Velocidad 
Salida 

CONDENSABORREFRIGERADO 95% ___ __ries ___ _rulg. ____ °F ___ _.pies/seg. 

-----:-,-l'ies -c-__ __,.ulg. °F ies/seg. 
5. Yolumen de descarga de emisiones: _________ .Pies3fmin. 

6. Emisiones actuates: Estimado basado en: -------------------
Tipo de contaminante Cantidad (masa/tiempo) Duraci6n (tiempo/unidad tiempo) 
VOC 0.372 TON/ANO 

7. lncluya un diagrama de flujo del proceso (tipo bloque) demostrando puntos, cantidades y tipos de emisiones. 

II. EMISIONES POR COMBUSTION: (Calderas, calentadores, plantas de emergencia, bombas de incendio, etc.) 

I. Equipo de combustion: CALDERA FULTON 6 15 
Tipo BTU/hr HP 

2. Combustible: Tipo Gal/hr 6 Lb/hr % azufre 
KEirROSENO 3.5 "'Q.Ci'5 

----
3. Equipo de control para emisiones: 4. Chimeneas: 

Eticiencia Diametro 
·Salida 
-6-

Temp. Yelocidad 
% por peso Altura 

10 
Salida Salida 

____ °F ies/seg. 

°F pies/seg. 

'1. EMISIONES POR INCINERACION 0 DISPOCISION DE DESPERDICIOS: (S61idos, liquidos, gaseosos) 

I. Metodo para disponer los desperdicios: 
:!. Tipo de desperdicios: -----------.,.------- Cantidad: _________ Lb/dia. 

3. lncinerador: ------------
Tipo Marc a Capacidad (Lb/dia) 

4. Chimenea: ----:-----Pies _______ Pies _______ °F _ __, _____ Pies/seg. 
Altura Diametro Salida Temp. Salida Yelocidad Salida 

5. Combustiible auxiliar: Ii.llQ . Gal/hr 6 Lb/hr % azufre 

6. Equipo de control:-------::-:---------
Tipo 

. IV. CUMPLI!MIENTO: Incluya datos o informacion demostrando que las emisiones no exce ~P. · 
V. EQUIPO DE CONTROL: lncluya esquema de Ia instalaci6n del equipo de control de Ia uq( 

[ Fecha: 

ANGIE MARTINEZ CALDERON 
Nombre (Letra de molde) 

Numero de solicitud: 

VERDES BOSQUES I' AGUAS CLARAS, AIRE LIMP/0 I' NUBES BLANCAS: iCUIDAS LA VIDA Sf NO LA CONTAMINAS! 
EDIFICIO NATIONAL PL.~ZA, AVE. PONCE DE LEON 431, HATO REY, PUERTO RICO 00917 

APART ADO 11488 SANTURCE, PUERTO RICO 009/0 TELEFONO: 767·601S 
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GOBIERNO DE PUERTO RICO I OFICINA DEL GOBERNADOR 

24 de agosto de 1998 

SRA CELIA ARISTY 
PROPIETARIA 
LAUNDRY CELIA 
AVE ELEANOR ROOSEVELT #24 7 
HATO REY PR 00918 

AS UNTO: NOTIFICACI6N DE VIOLACI6N 
LAUNDRY CELIA 
HATO REY, PUERTO RICO 
PFE-65-1095-1306-11-0 

Estimada senora Aristy: 

Me refiero a la solicitud de permiso para operar la fuente de emisi6n que se menciona en el 
asunto. 

El dia 13 de agosto de 1998, personal tecnico del Area de Calidad de Aire inspeccion6 la 
referida fuente de emisi6n, encontrando que la misma estaba siendo operada en VIOLACI6N ala 
Regia 204 del Reglamento para el Control de la Contaminaci6n Atmosferica, vigente y al 40 CFR 
Parte 63, Subparte M. 

Esta violaci6n se refiere a lo siguiente: 

1. Ha fallado en mantener el registro de compra de PERC, el registro de detecci6n de 
escapes desde diciembre de 1997 y el registro diario de consumo de combustible de 
la caldera de 10 HP. 

2. Ha fallado en mantener en envases cerrados los filtros usados para desecho. 

En vista de lo anterior expuesto, esta Junta le requiere que, en un periodo no mayor de 
treinta (30) dias a partir de la fecha de recibo de esta notificaci6n someta lo siguiente: 

1- Raz6n por la cual se oper6 esta fuente en violaci6n. 

2- Un informe sobre las medidas realizadas para corregir las violaciones antes 
mencionadas . 

VERDES BOSQUES Y AGUAS CLARAS, AIRE LIMPIO Y NUBES BLANCAS: ;CUIDAS LA VIDA Sl NO LA CONTAMINASI 
EDIFICiO NATIONAL PLAZA, 431 AVE. PONCE DE LEON, HATO REY, PUERTO RICO 00917 

APART ADO 11488 SANTURCE, PUERTO RICO 00910 TELEFONO: 767-8181 
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2 de octubre de 1998 

Sra. Elisabeth Mufl.oz Matos 
Directora 
Mejoramiento Calidad de Aire 
Gobierno de Puerto Rico 
Apartado 11488 
Santurce, PR 00910 

Celia's Laundry, Inc. 
247 E. Rooseve~t. .··· 

Hato Rey, PR 00918 .. (}000 

Asunto: Notificaci6n de Violaci6n 
PFE-65-1 095-1306-11-0 

Estimada Seflora Mufloz: 

. ' ; ,_... ·:~ """ 

Sirva Ia presente para excusarnos y explicarle las razones que crearon Ia situaci6n de 

referencia, ya que estamos bien conscientes de Ia importancia de la misma: 

1. Los registros de compra de PERC, d registro de detecci6n de escapes 
desde diciembre de 1997; no fueron localizados al memento de Ia visita 
porque se habian cafdo detnis de un mueble con otros documento, al 
recogerlos los mezclaron todos. Se creo el registro diario de consume de com
bustible de Ia caldera de IOHP, Actualmente los registros se organizaron en 
cartapacios en Iugar seguro. 

2. El mantener en envases cerrados los filtros para desecho, fue corregido, 
La "Safety-Kleen Corporation" ya paso a recoger estos desechos y continuara 
regularmente este proceso. 

Por causas ajenas a nuestra voluntad, no nos fue posible informarle las medidas correctivas 
procesadas inmediatamente. 

Atenrnmen~, flh 
liaMistyR~ 
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POCKET GUIDE TO 

CHE:MICAL··. 
HAZARDS·· 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Public Health Servk:e · -. 
· · · Centers for Disease Corrtroa and Prevention. · · · 

.f ·• . -.--·. 

National Institute for Occu~Uonal Safety and Health . . 
. .. , - .. 

. ... ~ . ·~ .. 



184 

Chemical name, 
structure/fonnula, 

CAS and RTECS Nos., 
and OOTID and 

guide Nos. 

8008-20-6 
OA5500000 

Pb 

7439-92-1 
OF7525000 

Synonyms, 
trade names, 

and conversion 
factors 

Fuel Oil No.1, 
Range oil 

Exposure 
limits 
(lWA 

unless noted 
otherwise) 

[Note: A refined petroleum 
solvent (predominantly none 
C -C ), which typically 
is '2s~ normal paraffins, 11% branched 
paraffins, 30% monocycloparaffins, 12% 
dicycJoparaffins, 1% tricycloparaffins, 16% 
mononuclear aromatics & 5% dinucfear aromatics.] 

[•Note: The REL and PEL also 
apply to other lead compounds 
(as Pb)- See Appendix C.] Sp.Gr:11.34 

Noncombustible Solid in bulk form. 



NIOSH 
1000 mg/m"= CCROV/SA 
2500 mg/m"= SA:CF/PAPROV 
5000 mg/m"= CCRFOV/GMFOVIPAPRTOV/ 

SCBAF/SAF 
§: SCBAF:PD,PP/SAF:PD,PP:ASCBA 
Escape: GMFOV/SCBAE 

OSHA 
0.5 mg/m"= HiE/SA 
1.25 mg/m"= SA:CF/PAPRHiE 
2.5 mg/m"= HiEF/SAT:CF/PAPRTHiE/ 

SCBAF/SAF 
50 mg/m"= SA:PD,PP 
100 mg/m"= SAF:PD,PP 
§: SCBAF:PO,PP/SAF:PD,PP:ASCBA 
Escape: HiEF /SCBAE 

nit eyes, skin, nose, 
throat; burning sensation 
in chest; head, nau, weak, 
restless, inca, conf, draw; 

1 vom~. diarr; derrn; "i 

~~~~~~~~s~liq) __ / 

Weak, lass, insom; facial 
pallor. pal eye, anor, 
low-wgt, malnut; constip, 
abdom pain, colic; anemia; 
gingival lead line; 
tremor; para wrist, ankles; 
encephalopathy; kidney 
disease; irrit eyes; 
hypotension 

Health hazards 
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Regi6n Municipio PWSID 

Metropolitana HatoRey 
Metropolitana Toa Baja 2591 
Metropolitana Toa Baja 2591 
Metropolitana Toa Baja 2591 
MetrOIJOiitana Toa Baja 2591 
Metropolitana Toa Baja 2591 
Metropolitana Rio Piedras 2591 
Metropolitana Bayam6n 2591 
Metropolitana Rio Piedras 2591 
Metropolitana Rio Piedras 2591 
Metropolitana Rio Piedras 2591 
Metropofitana Halo Rey 2591 
Metropofrtana ToaBaja 2591 
Metropolitana Toa Baja 2591 
Metrop<>litana Toa Baja 2591 
Metropolitana ToaBaja 2591 
Metro(>olitana ToaBaja 2591 
Metropolitana Toa Baja 2591 
Metropolitana Rio Piedras 2591 
Metropolitana . ToaBaja 
Metropolitana Toa Baja 
Metropolitana Toa Baja 
Metropolitana Rio Piedras 
Metropolitana Rio Piedras 2591 
Metropolitana Rio Piedras 2591 
Metropolitana Bayam6n 
Metropolitana Rio Piedras 2591 
Metropolitana Bayam6n 2591 
Metrop_olltana Rio Piedras 2591 
Metropolitana HatoRey 
Metropolitana Rio Piedras 
Melropolitana Rio Piedras 
Metropolitana carotina 2591 
Metroporrtana Toa Baja 2591 
Metropolitana Toa Baja 2591 
Metropolitana Carolina 2591 
Metropolitana Carolina 2591 
Melroporrtana Loiza 2591 
Metropolitana San Juan 2591 
MetrOj)_olitana San Juan 2591 
Metropolitana SanJuan 2591 

, Metropolitana SanJuan 2591 

POZOS EN OPERACION 
Region Metro 

Hombre del Pozo Direccion 

Bald rich Ext. Rooseven. Hato Rey .. 

CampaniHa 1 PR 865, Km. 4. Calle Principal Bo. Campanilla 
Campanilla3 PR 865, Km. 0.8, Bo. Campanilla 
Campanilla 6 PR 865, Km. 2.2 (entrando lecheria). Sec. Mavi 
Cam_panilla 7 PR 865, Km. 2.2 {entrando lecheria}. Sec. Mavi 
Campanma 8 PR 865, Km. 2.2 Int. {entrando lecheria), Sec. Mavi 
Centro Medico Centro Medico 
Es1ancias de Cerro Gordo Calle 8 {detras Parnue Pasivo'. Ext. Cerro Gordo 
Gabriela Mistral Ave. Piiieiro 
Hiram Bilhom - Ave. Domenech Final 
Las 400 (Cedro) Carr. 185, Km. 12.5, Bo. Carraizo 
Las Americas -- Urb. Las Americas 
Levittown 1 0 Calle Font Higuyot Paseo Vecinal, Levittown 
Levittown4 cane las Palmas, Esq. Progreso, Sabana Seca 
Levittown 5 Calle PrOQreso, Parcelas 94, Sabana Seca 
levittown 6 cane Crispe, Esq. Marginal Este, Sabana Seca 
Levittown 7 Calle Marginal Oeste, Esq. Parcelas Nuevas, Sabana Seca 
Levittown 9 Calle Font Higuyot. Paseo Vecinal. Levittown 
Manuel A. Perez Res. Manuel A. Perez 
Media Luna 1 Carr. 2 lntersecci6n 165 
Media 'luna 2 Carr. 2, lntersecci6n 165 
Media Luna 3 Carr. 2, Km. 21 
Miguel Such Ave. Barbosa, Frente Esc. Vocacional 
Parque Escorial I Ave. 65 lnf. Int., Antigua Hip6dromo 
Parque Escorialll Ave. 65 Int. Int. PR B 
RioBayamon Planta Rio Bayam6n, Carr. 29 Int. 21 
Sabana Llana 
Santa Rosa Carr. 174. Ave. Main, Urb Santa Rosa 
SOrbona Calle Sorbona. University Gardens 
Truman Calle Pereira leal567, Urb. Valencia 
UPR#1 Terrenos UPR, Ave. Barbosa 
UPR#4 UPR. Ave. Barbosa 
Urrutia PR 853, Km. 11.4, Bo. Masas 
Candelaria Arena 
Levittown 8 
Villa Fontana 
Villa Fontana II 
Loiza Valley_ 
Dos Pinos 
Ext. Roosevelt 
Reparto Metropolitano 
UPR - Ponce de Le6n 

• 
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• 
THE COASTAL GEOLOGY OF PUERTO RICO 

GEOLOGY OF THE SAN JUAN METROPOLITAN AREA 

By CLIFFORD A. KAYE 

ABSTRACT 

The San Juan area comprises about 80 square miles cen
tered about the city of San Juan and includes the San Juan 
and the northern half of the Aguas Buenas topographic 
quadrangles. The area consists of a very gently sloping 
coastal plain in the northern part and a low to moderate 
hilly section on the south. The coast is marked mostly by 
sand beaches, but at the western end of the area eolianite 
crops out in the sea cliffs of San Juan arid the adjoining low 
hills as well as in the chain of small rocks that ~ffshore. 

,.Behind the coast occur several enclosed to nearly enclosed 
lagoons, including the admirably protected harbor of Bahia 
de San Juan. In the southern part of the coastal plain 
several hills and steep-sided rocky ridges of Miocene lime
stone rise abruptly from the featureless plain. To the south 
the uplands, which are underlain by rocks of Late Creta
ceous to late Paleocene or early Eocene age, rise progres
sively and develop a rugged aspect only at the southern edge 
of the map area. The only sizeable river is the Rio Grande 
de Loiza, the largest on the island, with almost 225 square 
miles of watershed. Its known rate of discharge varies from 
a minimum of 48 cubic feet per second to a maximum of 
125,000 cubic feet per second. The river flows on rock and 
thin alluvial sand and gravel and has a valley over 650 feet 
deep in the southwestern corner of the area. 

The uplands are underlain by a sequence of much-deformed 
rocks, the older complex, ranging in known age from Late 
Cretaceous to late Paleocene or early Eocene. It consists of 
volcanic, tutfa,~eous, and sedimentary rocks, of both marine 
and nonmarine facies, and shallow to hypabyssal intrusive. 
rocks. The stratigraphic sequence, from oldest to youngest, 
is as follows: Hato Puerco tuff-prevailingly massive vol
canics with some stratified ash. They show a somewhat 
higher grade of regional metamorphism than the younger 
rocks. Guaynabo formation-graywacke, conglomerate, and 
shale, which are probably nonmarine in origin. Tortugas 
andesite-augite andesite breccias and flows of local promi
nence. Frailes formation-a marine accumulation of shale 
siltstone, and graywacke, with lenticular limestone in th~ 
lower part (La Muda limestone member), massive lapil!i 
tuff in the middle, and well-bedded tuffaceous limestones 
(Leprocomio limestone member) in the upper part. Mona
cillo formation-predominantly graywacke and conglomer
ate, commonly red to purple in color and possibly nonmarine. 
Trujillo Alto limestone-medium-bedded to massive fossil
if-pure limestone. This formation probably marks the 
to ·he Cre:ace~us se<;tion. Figuera volcanics-hornblende 
an es1te breccia with mmor flows. Tuffaceous limestone and 

derived limestone blocks occur in base. Fajardo formation
thin-bedded ashy siltstone and chert that grades laterally 
into coarse clastics. 

Late Cretaceous marine fossils have been collected from 
the Frailes formation and the Trujillo Alto limestone. Al
though diagnostic fossils have not been found above the 
Trujillo Alto limestone, it is proposed that the Figuera vol
canics correlate with the late Paleocene or early Eocene de
posits of Loiza, to the east, and Corozal, to the west. It is 

· estimated that the older complex in the San Juan area aggre
gates 16,000 feet or more in thickness. 

Three types of intrusive rock are recognized in the older 
complex of the San Juan area. Biotite granodiorite porphyry, 
now albitized, crops out in the southern part of the area 
and seems to be the top of a large subjacent mass. Augite 
andesite porphyry occurs in tabular and irregular-shaped 
masses. This rock shows evidence of a certain amount of 
wallrock assimil~tion. Diabase dikes, sills, and pipes also 
occur fairly widely. From cross-cutting relations all three 
rock types are thought to be early Tertiary in age and to 
postdate the entire stratigraphic section. 

Although megascopically none of the rocks of the San Juan 
area are metamorphic in aspect, all of them show secondary 
mineralogic changes indicative of low-grade regional meta
morphism. This is more pronounced in some rocks than in 
otl::ers. Plagioclases, more often than not, have been partly or 
entirely altered .to albite; and chlorite, epidote, clinozoisite, 
:mel caicite are common. Very fine g-rained amphibolites also 
occur. There is some basis for thinking, however, that the 
rocks have responded more to the introduction of new con
stituents and to heat than to pressure. The assimilation of 
wallrock by andesitic intrusion is indicated in many places 
by relict wallrock structures, textures, fragments, and the 
bulbous termination to andesitic dikes without the struc
tural distortion of the surrounding wallrock (such as would 
result from dilation). 

The middle Tertiary is separated from the older complex 
by an angular unconformity. Two formations, both probably 
early Miocene in age, are recognized in the San Juan area: 
the Aguada formation and the Aymam6n limestone. The 
former consists principally of compact sand, silt, marl, and 
lenticular arenaceous limestone and is approximately 325 
feet thick. The latter is medium- to thick-bedded, dense 
white to pink limestone with some interbedded marl and 
sand. The outcrops of the Aymam6n limestone project 
through the coastal plain alluvium in steep-sided rocky hills. 
From surface evidence it is computed that roughly 950 feet 
of Aymam611 limestone underlies San Juan, on the north 

1 



• 

• 

2 COASTAL GEOLOGY OF PUERTO RICO 

coast. Data from seismic work using refle~tion methods, 
however, indicate the occurrence of close to· 3,000 feet of 
middle Tertiary sedimentary rocks and suggest a probable 
thickening of the middle Tertiary section to. the north. 

Older alluvium, consisting of thoroughly decomposed sands 
and gravels, blankets part of the upland and higher stream 
terraces and much of the coastal plain. Light. gray and buff 
reticulations are rather characteristic and seem to be due 
to leaching by acidic subsurface water along fractures and 
roots. Littoral deposits of Pleistocene age, consisting of 
cemented dune sand (eolianite) with some interbedded shal
low marine and beach deposits, crop out on Isla San Juan, 
Santurce, and the offshore islets. The Santurce sand is a 
medium-grained, well-sorted quartz sand and clayey sand 
that is particularly thick in Santurce and is widespread on 
the north coastal area of the island. The sand is probably 
mostly older alluvium that has been reworked by sheet ero
sion and then by wind. Much of the quartz was probably 
originally derived from the middle Tertiary limestones. The 
white coloration (lack of iron staining) that is rather char
acteristic of the deposit may again be due to leaching by 
acidic ground waters. Littoral deposits of Recent age con
sist of beach sands and associated dunes and sand aprons. 
The sand is generally medium to coarse grained and is made 
up of both mineral grains and shell fragments, in variable 
proportion. Bay mud, or muck, is the soft, highly organic 
claY' that fringes San Juan Bay. It is 25 to 35 feet thick 
over most of this area. Alluvium of Recent age, consisting 
of gray to red clays, sands, and gravels occur on the poorly 
drained meadows flanking the bay and in the beds of the 
larger streams and rivers. 

The rocks of the older complex are much deformed. In 
the San Juan area they have been folded into several large, 
fairly symmetrical flexures, which strike east for most of 
their length, and whose sides dip at moderate angles, High
and low-angle faults abound. A large thrust, which seems 
to vary along its strike from high to low angle and which 
dips north, crosses the entire area. Horizontal displacement 
along this fault is estimated to exceed 3 mil~s. The larger 
high-angle faults in the area form a conjugate pattern of 
two dominant trends: west-northwest and east-northeast. 
Some of these faults preceded the displacement of the large 
thrust and also the intrusion of the granodiorite porphyry. 
Others show later movement and a few were probably 
active in the late Tertiary or early Quaternary. Several 
eroded scarps may have been produced by this late move
ment. The middle Tertiary strata dip north at angles as large 
as 6•. Steplike structural undulations and possibly folds with 
very small closure occur. The middle Tertiary is broken by 
relatively few faults, which are mostly high-angle normal 
faults of small displacement. 

At least the lower part of the older complex of the San 
Juan area probably represents accumulations on the flanks 
of a large volcanic cone. The Hato Puerco tuff is thought 
to have formed part of this cone. Higher stratigraphic units 
are either alluvial deposits on the flanks of the cone or their 
marine continuations. Interstratified volcanic rocks may have 
been derived from smaller local vents. The cone rested on a 
foundering crust, and so in time it was probably entirely over
lapped by marine deposits. No evidence of an abyssal deposi
tional environment for any of the rocks in the area has been 
recognized. The orogeny that deformed the older complex took 

place in the late Paleocene or the Eocene (probably the 
latter). The absence of signs of a dominant direction of 
tangential stress suggests deformation by sliding into a 
troughlike downwarp. The dominant northwest alinement of 
fold axes in the island points to a northwest orientation for 
this trough. The larger intrusive masses may have formed 
as a result of fusion of the roots of the downwarp followed 
by forceful injection of the magma into higher levels with 
continued foundering. The subsequent uplift of the down
warped rocks may have been chiefly an isostatic response to 
deeply infolded light crustal material. The coarse-grained 
alluvium of the basal middle Tertiary deposits show that 
Puerto Rico was characterized by a rugged topography in 
late Oligocene time. Downwarping on both the north and 
south of an east-west axis occurred at this time, and this 
broad geanticlinal structure has dominated the structural de
formation of the island ever since. This east-west structural 
axis may be genetically related to the essentially east-west 
alinement of the Puerto Rican trough, the foredeep that lies 
north of the island. The island was apparently reduced to
an old-age erosion surface by late Miocene or early Pliocene 
time. In late Pliocene or early Pleistocene time it was again 
re-arched along its east-west axis but mostly by the move
ment of fault blocks. Two such eroded scarps from this 
faulting occur in the San Juan area. 

The engineering characteristics of the geologic materials 
of the area are briefly summarized. The older complex rocks 
are almost everywhere covered by a silty clay regolith of 
residual and alluvial origin. For most of the formational 
units, the physical properties of this clayey blanket seem to 
be much alike. Exceptions to this are the pure limestones, 
which are covered by clays of fairly high plasticity, and the 
graywackes of the Guaynabo formation, which yield a sandy 
regolith. Most of the heavy structures in the San Juan area 
are built on older alluvium, Santurce sand, the bay mud, and 
Recent alluvium. The Santurce sand has varied though 
generally low strength for footings. Construction on bay 
muds generally requires piles to the underlying older allu
vium; undue settlement of roads has been eliminated in one 
instance by the use of vertical sand drains. The older allu
vium is generally quite compact and has moderate bearing 
strength. Formations most used for crushed rock, building 
stone, and general fill are the Hato Puerco tuff, Tortugas 
andesite, the La Munda and Leprocomio limestone members of 
the Frailes formation, the Trujillo Alto limestone, the ashy 
siltstone of the Fajardo formation, and the Aymam6n lime
stone. The Recent alluvium of the Rio Grande de Loiza is 
the largest source of gravel for concrete aggregate. The site 
of the dam across this river is briefly described. The rock is 
a very fine grained amphibolite, a metavolcanic component 
of the Hato Puerco ( ?) tuff, hornblende diorite, and aplite. 
The rock was sound, massive, and unusually fresh close to 
the surface, so that very little stripping was required. The 
dam had a minimum of foundation problems. 

INTRODUCTION 

The geologist working in the older deformed rocks 
of Puerto Rico sooner or later comes to realize that 
the structural and stratigraphic complexities are 
too great to permit a satisfactory synthesis of the 
island's geologic history on the basis of reconnais-
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s., or small-scale, mapping. Stratigraphic am- Santurce, Hato Rey, and Rio Piedras). Surrounding 
biguities in particular seem at first an insurmount- the city itself are numerous suburbs, settlements, 
able barrier to a proper understanding of past roadside communities, and hamlets that are all 
events; in consequence, the need for detailed large- economic appendages to the city. 
scale mapping becomes strongly manifest. It was At the time the study was made, a building 
with the purpose therefore of making such a map boom, unprecedented for the island, was spreading 
that the area about the capital city of San Juan was the edges of the urban area at a rapid rate, and in 
studied at irregular intervals during the period consequence the culture shown on the topographic 
1949-51. base map of plate 2 is obsolete. The city has grown 

The San Juan area is particularly well chosen for from its original site on the narrow island on the 
such a study. Although the area is small, it encom- north side of the bay to encompass not only much 
passes nearly the full range of geology known on of the better drained alluvial ground of the coastal 
Puerto Rico; and, owing mostly to man's engineering plain but also to infringe on the extensive salt 
activities, it provides an exceptional wealth of rock marshes surrounding the bay and the adjoining 
exposures for a region generally characterized by lagoons. 
thick soils and few outcrops. The many road cuts, Where slopes are not too steep the rural areas 
quarries, and excavations for buildings and small are mainly given over to sugarcane cultivation. 
houses provide the geologist with advantages not Steep slopes are used mostly for tobacco, small root 
found in such profusion elsewhere in Puerto Rico. crops, fruits, and minor coffee cultivation. Most of 

Field mapping was done on the published topo- the original forest cover has been stripped, and 
graphic map (scale 1 :10,000) and on aerial photo- such trees as one sees are generally flowering orna
graphs (scale about 1 :18,000). Geologic mapping mental trees, the many tropical fruit-bearing species, 
was completed for the San Juan 7°30' quadrangle, and the shade trees of coffee plantations. The poorly 
which includes all the San Juan metropolitan area, drained alluvial land of the coastal plain is used 
and the northwest and a part of the northeast almost exclusively for dairying. 
quarters of the Aguas Buenas 7°30' quadrangle, 
which adjoins on the south. The San Juan quadrangle 
and the northern half of Aguas Buenas quadrangle 
have been combined and printed as one sheet (scale 
1 :30,000) in this report for presentation of the 
geologic map (pl. 2). 

LOCATION AND GEOGRAPHIC SETTING 

The San Juan area includes the capital city of 
San Juan and its environs and encompasses a land 
area of about 80 square miles. The city of San 
Juan is located on the eastern part of the north 
coast <.>f Puerto Rico, and the mapped area (pl. 2) 
is bounded by the geographic coordinates: latitude 
18°18'45" N. to latitude 18°30' N.; longitude 66°00' 
W. to longitude 66° 7'30" W. 

The northern part of the area is a very gently 
sloping coastal plain indented by several large 
lagoons and the semienclosed embayment of Bahia 
de San Juan. South of Rio Piedras the land is hilly, 
becoming progressively more so as one penetrates 
deeper into the island interior. 

The entire area is densely populated in both the 
u. and the rural sections, attaining a maximum 
c ntration on the coastal plain in the city of 
San Juan (a political unification of now coalesced 
but formerly separate communities of San Juan, 

PREVIOUS WORK 

The area covered by this study lies within areas 
designated as the San Juan and the Fajardo districts 
in the "Scientific Survey of Porto Rico and the Vir
gin Islands," by the New York Academy of Science, 
a scientific survey of broad scope initiated in the 
early part of the twentieth century (fig. 2). Maps 
of both these districts were published in separate 
geologic reports (Semmes, 1919; Meyerhoff and 
Smith, 1931) of this early survey. The geologic 
map (scale 1 :62,500) accompanying Semmes' report 
on the San Juan district includes a strip along the 
west margin of the present study, and Meyerhoff 
and Smith's map (scale 1 inch to 1 mile) includes 
the entire area of the present study. 

A. K. Lobeck (1922) included the San Juan area 
in his study of the physiography of Puerto Rico, 
as did C. P. Berkey (1915) in his reconnaissance of 
Puerto Rican geology. Several of the formational 
names used by Meyerhoff and Smith and in this 
report were first proposed by Berkey. 

It would be well at the outset to recall some of 
the conditions under which these earlier geologic 
studies were made in order to explain the basis for 
certain differences between the maps of Semmes 
(1919) and Meyerhoff and Smith (1931) and that 
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FIGURE 2,-lndex map of Puerto Rico, showing the San Juan area of this report, and the San Juan and Fajardo districts of earlier authors. 

which accompanies this report (pl. 2). The areas 
involved in both the San Juan and Fajardo districts 
of the New York Academy of Science reports were 
large, about 500 square miles each. The field work 
for both reports was of a reconnaissance nature 
and was done during the course of one or two. sum
mer seasons. The several authors were obliged to 
make their own base maps in addition to doing the 
geology of these broad tracts. Roads were fewer 
than they were in 1951 and many man-made ex
posures provided by the modern road net were not 
yet in existence. In the light of these handicaps, the 
quality of both reports is outstanding and differences 
between the earlier and the present map become 
understandable. 

PHYSICAL FEATURES 

The San Juan area lies on the north of Puerto 
Rico and includes parts of the low-lying coastal 
plain on the north and of the hilly uplands of the 
Puerto Rican interior on the south. Several topo
graphic features, including the coastal plain and the . 
uplands, merit separate descriptions. The shore 
is mostly low lying, with sandy beaches and, here 
and there, small rocky headlands. Off the coast 
there are small rocks and rock reefs, which are for 
the most part cemented sand dunes now partly or 
entirely inundated. Other cemented dunes form the 
hill of Santurce and the narrow island of the old 
city of San Juan. Behind the coastal strip with its 
belt of cemented dunes are two large lagoons, fringed 
by tracts of mangrove swamp; one of the lagoons, 
Bahia de San Juan, has a broad, deep-water mouth. 

Rising gently southward from the lagoons is a 
coastal plain made up of alluvial sediments, through 
which, at several places, project ridges and bosses 
of Miocene rock. The coastal plain terminates to 
the south against hills of the uplands, which tend 
to increase in altitude southward as one approches 
the interior of the island. The largest river in the 
area is the Rio Grande de Loiza, which empties 
into the Atlantic Ocean east of the San Juan area. 

OFFSHORE ROCKS 

At several places off the north coast there are 
small rocky islets, notably: Isla Verde, off Punta 
el Medio; Isla Piedra, about a mile off Punta Las 
Marias; and three groups, including the large Peiion 
de San Jorge off the island of San Juan. The latter 
rocks exhibit very well the east-west alinement that 
is common to these features along much of the north 
coast of Puerto Rico. The rocks are small, generally 
considerably less than an acre in area, and con
sist of eolianite (cemented dune sand). Except for 
Isla Verde, which supports a lone coconut palm 
growing from a thin sandy cover, the islets are 
without soil. The rocks-again except for Isla 
Verde, which apparently is a fragment of a former 
shore isolated by beach erosion-are the tops of 
sand dunes, now cemented into a friable sandstone 
and partly inundated by the sea (see chapter 
B, "Shoreline Features and Quarternary Shoreline 
Changes"). They vary in form, some possessing a 
humped profile, relict of the original dune shape, 
whereas others, which have been reduced by pitting 
and wave erosion, are simply flat platforms at high-
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tide level. These offshore rocks receive the full force 
of the Atlantic waves and even the highest of them, 
the Penon de San Jorge, is more often than not com
pletely bathed with spray. 

REEF 

A narrow belt of shoal water and reef extends 
westward, from the east edge of the map, through 
the offshore rocks. Although in places the reef is 
marked by growths of true reef organisms, the 
feature is interpreted as being primarily a lirie 
of submerged cemented sand dunes. The shallow 
bench formed by these submerged sand dunes form 
both a rocky barrier (a rock reef) and a platform 
on which reef corals are able to thrive. 

SHORELINE 

Except for the island of the old city of San Juan, 
the shoreline is low. Broad sandy beaches extend 
nearly the entire length of the shore east of Punta 
Piedrita. The beaches, with the exception of the 
lunate beach between Punta Las Marias and Punta 
El Medio, are characterized by an intermittent pave-' 
ment of cemented beach sand, or beach rock, at in
tertidal levels. Behind most of the beaches are low 
sand ridges that generally rise no higher than 10 
feet above sea level. Low ridges of eolianite crop 
out at several places on the shoreline between Punta . 
Piedrita and the mouth of the Laguna del Condado. 

Although the coast is ordinarily somewhat pro
tected by the reef, large waves are able to carry 
much of their energy to the shore, and in recent dec
ades beach erosion has been particularly severe be
tween Punta Las Marias and Punta El Medio (U.S. 
Beach Erosion Board, 1948). Moreover, the width 
of the sand beaches is delicately adjusted to the 
size and character of the surf. During intervals of 
large waves, beaches not infrequently recede 100 
or more feet in a few days, only to advance the same 
distance during the ensuing intervals of normal surf. · 

ISLA SAN JUAN 

The old city of San Juan (or Puerto Rico, as it 
was first called) was established in 1521 on the 
elongated island forming the north side of Bahia 
de San Juan. The island is tied to the mainland by 
two short bridges and a causeway, in consequence 
of which some of its insular characteristics have 

I n lost and· local residents are inclined to think 
as a peninsula. The island extends to the west 

e ge of the San Juan quadrangle. West of this 
is the narrow harbor mouth that connects the bay 
with the ocean. 

Except at its eastern end, the ocean side of the 
island is a steep cliff that ranges from 30 feet to 
about 100 feet in height. From about the midpoint 
of the island, or at the old fortress of San Cristobal, 
and continuing westward to the El Morro fortifica
tion at the harbor mouth, the cliff is cut mainly in 
eolianite and is encumbered by houses and colonial 
fortifications down to the water's edge. East of the 
San Cristobal battlements, the cliff face is mostly 
very friable eolianite and uncemented sand, and the 
slope is not marred by manmade structures. 

The highest point on the island lies in the western 
part and is shown on the topographic map as en
closed by the 35-meter contour line. The ridge drops 
off steeply to the south and is partly terminated by a 
high retaining wall built during colonial times. 

The narrow port and warehousing area along 
the southern edge of the island is mostly reclaimed 
marshland. 

SANTURCE 

Physiographically, the broad low hill on which 
much of Santurce is built is a continuation of the 
eolianite ridge that forms Isla San Juan. In 
Santurce the'ridge is about 2% miles long and about 
three-fourths mile wide and trends west-northwest. 
The highest point is encircled by the 35-meter con
tour line. In places near the crest hard eolianite 
crops out, although for the most ·part the ridge is 
blanketed by loose sand and clayey sand. Because 
the entire area is heavily built up, the topographic 
form is somewhat obscured and altered by construc
tion. 

BAHIA DE SAN JUAN AND LAGOONS 

In the San Juan quadrangle a nearly continuous 
belt .of salt marshes and lagoons separates the 
narrow coastal plain and the shoreline proper. The 
Laguna San Jose and its appendage, Laguna Los 
Corozos, have no direct outlet to the ocean; both are 
blocked at their seaward end by low beach ridges. 
They connect, however, with Bahia de San Juan (or, 
as it is called in this report, simply the bay) by 
means of the narrow overflow channel of Martin 
Pefia. Circulation of water in the Laguna San Jose 
is sluggish, and there is little discharge when the 
water level of the bay is high for an extended period. 
The stagnation resulting from this impeded circu
lation has resulted in a considerable nuisance to the 
adjoining parts of the city, which are periodically 
bothered by strong miasmas. 

The bay is fringed by a mangrove swamp, which 
is being rapidly reclaimed as the industrial hinter
land of the city spreads. The low-lying peninsula 
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on the northeast side of the bay, which is occupied 
by the U.S. Naval Reservation and the Isla Grande 
International Airport, is mostly made-land and re
claimed marshland. 

The bay itself has a central dredged channel lead
ing to the harbor mouth west of San Juan, which, 
according to U. S. Coast and Geodetic Survey Chart 
908 (San Juan Harbor), attains a maximum depth 
of 38 feet. Most of the bay, however, is less than 
16 feet deep. 

COASTAL PLAIN 

This is a plain that slopes very gently from the 
lagoons to the hilly upland. Its southern limit is 
approximately an east..:west line passing through the 
town of Rio Piedras. The plain has been built up 
by the accumulation of alluvial and colluvial sedi
ments derived from the uplands to the south; it is, 
in fact, a series of coalesced alluvial fans which 
is slightly dissected by small streams and broken at 
several places by isolated low hills of lower Miocene 
rock. 

PROMINENT HILLS IN COASTAL PLAIN AND 
MANGROVE SWAMPS 

Several very prominent hills rise abruptly from 
the featureless coastal plain and from the mangrove 
swamps at the west edge of the Laguna San Jose. 
The largest of these hills, the Montes de Caneja, 
in the western part of the San Juan quadrangle, 
extends as an east-west ridge for 1~ miles and 
rises with steep rocky flanks out of the fiat al
luvial coastal plain to a maximum altitude of 330 
feet. Less than half a mile to the east is a similar 
east-west ridge, the Montes de San Patricio, that 
rises to an altitude of 270 feet. Several smaller 
knobs crop out on the west shore of the Laguna San 
Jose, although at the time the present study was 
being made these were being rapidly destroyed by 
quarrying. These conspicuous hills are composed 
chiefly of thick-bedded, light-colored limestones, with 
lesser quantities of marl and sand, all of early 
Miocene age. The peculiar steep-sided shape as
sumed by these hills is typical of the karst topog
raphy that characterizes the outcrop of these rocks 
along much of the Puerto Rican north coast. 

In contrast to the haystack hills formed by the 
dense limestone, the rather rounded, soil-covered 
low hills between Suchville and the Montes de 
Caneja, as well as the five small conical hills between 
the Montes de San Patricio and the east edge of 
the quadrangle, consist principally of sand, clay, 
and marl that stratigraphically underlie the dense 
limestone. 

UPLANDS 

All the area south of the coastal plain is included 
under this heading, although some of the land is 
of low altitude and there is considerable diversity 
of topography. The essential factor of the uplands 
is that the topography has been eroded in the de
formed rocks of the older complex (see under 
"General geology"), which crop out in the hilly 
to mountainous interior of the island. The upland 
topography, in a general way, increases in relief 
and ruggedness to the south toward the insular 
divide. This tendency is expressed in the small area 
of upland encompassed in the San Juan area, where 
the topography exhibits many of the land forms 
and the steplike discordances that are characteristic . 
of the island's topography as a whole. 

East of Rio Piedras the upland rises conspicuously 
from the coastal plain with the Montes de Hatillo. 
This mile-wide ridge, which extends to the west 
for over 5 miles ending abruptly at Rio Piedras, 
is a cuesta composed chiefly of well-bedded ashy 
and siliceous rocks. A similarly constituted but 
northeast-trending cuesta is found along the western 
maa-gin of the mapped area. Between these two 
ridges an expanse of low-lying, gently dissected 
"upland" forms a transition between the coastal 
plain on the north and the more hilly land to the 
south. 

To the east the general surface rises gradually 
from this low area, and hills and ridges formed of 
more durable rock rise here and there above the 
general level. To the south, however, the hills start 
rather abruptly with the well-defined scarp of the 
Guaynabo fault (pl. 3A, 7A). This is the northern
most of several northwest-trending fault scarps 
which raise the general upland level in progressive 
steps southward. The Guaynabo fault scarp, though 
much dissected, presents a conspicuous front some 
225 feet to 320 feet high. The highest points on 
this fault block lie at altitudes of about 590 feet. 
The Guaynabo fault block is separated by the north
west-trending valley of the Rio Guaynabo from the 
next scarp to the south, which raises the general 
level by another 320 feet to altitudes of about 915 
feet. This scarp is much dissected, and it is in this 
block that the rugged terrain typical of much of 
the interior of Puerto Rico is encountered. The 
slopes and stream gradients are steep, and the thick
ness of soil cover is variable. In many places exten-

. sive rock outcrops occur only in stream beds (pl. 
9A), though outcrops are also scattered here and 
there on slopes and divides. 
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A.e topography of the upland is partly adjusted 
t~e varied erodibility of the many rocks that 
make up the older complex. Outcrops of the grano
diorite porphyry and the Trujillo Alto limestone 
particularly show a tendency to be marked by valleys 
or areas of low, subdued relief. Fault lines and 
zones of dense jointing have also been etched out by 
selective stream erosion, and the prevailing north
west alinement of stream valleys in the southern part 
of the mapped area is attributed to this type of 
control. 

VALLEY OF THE RiO GRANDE DE LOfZA 

The Rio· Grande de Loiza, rising south of the 
San Juan area at the island divide, is the largest 
river of Puerto Rico. Its watershed, of about 225 
square miles, receives an average annual rainfall 
of about 76 inches. The river flows north along the 
eastern edge of the mapped area and leaves the 
Aguas Buenas quadrangle at Trujillo Alto, where 
it makes a sharp bend toward the east. 

The valley sides are 650 feet and more high at the 
southern end of the mapped area and decrease 
rapidly in height downstream. The river is flanked 
by a narrow, slightly terraced, gravelly flood plain 
that widens considerably where the river course 
bends sharply eastward at the town of Trujillo Alto. 

This alluvium provides the principal source of 
construction gravel in the area. 

The minimum recorded flow of the river, as 
compiled in studies for the new Loiza dam (p. 44), 
is 48 cubic feet per second. The maximum recorded 
flow is estimated at 125,000 cubic feet per second. 
This was attained for half an hour during the near
hurricane storm of August 4, 1945. The average 
flow of the river is probably somewhat more than 
500 cubic feet per second (Fox, 1951, p. 33). Founda
tion excavation for the Loiza dam of the Puerto Rico 
Aqueduct and Sewer Authority, located 1%. miles 
south Of Trujillo Alto, showed that in this stretch 
the river flows on both a rocky bed and a thin 
deposit of sand and gravel that undoubtedly is 
moved as bed load during periods of higher river 
stage and greater flow velocity. 

GENERAL GEOLOGY 

The San Juan area of this report, though small, 
contains rocks representative of nearly the full 
range of geologic ages known on Puerto Rico.· The 
rocks are of Late Cretaceous(?), Late Cretaceous, 
Paleocene or early Eocene, early Miocene, possibly 
Pliocene, Pleistocene, and Recent ages, as shown in 
the stratigraphic summary given below. 

Stratigraphic summary of the San Juan area, Puerto Rico 

General desig
nation Stratigraphic unit 

Made-ground and fill. 

Brief description 
Approx. 

thickness 
(feet) 

Beachrock pavement.......... Carbonate-cemented beach sand. Some lron-<>xlde cementation .......................... . 

Recent littoral deposits ..•••... Beach sand and associated sand aprons; foredunes ••.....•..••.•........................... Recent 

Floodplain alluvium •......... Mostly silt and clay ••••...............••..••••.•..•.•.•••......... ~ ••.••.•...••••••••...• 

Bay mud..................... Soft black mucky silt and clay .....•..••••..•..•.......•••..........•.••..••......••••.... 

Age 

Pleistocene littoral deposits... Reef rock, eolianite, and paleosols •..... ~---·····························.·····- ............ Pleistocene 

Santurce sand................. Quartz sand and white clayey sand .....•••••.....•.• : ..•.•..........•.••............••... 
1--------'----1---------:....:.----------------l---- ·PleistoceneandP!Iocene(?) 

Older alluvium •.••......•...•. Red silty to sandy clay ..................•••••••.•.•.....•••••......•...•••..••........... 
-------I---Unronfurmlcy---l------------------------l----1------------
Middle Tertiary Aymamon limestone.......... Thick-bedded, light-colored, dense limestone.................................. 950+ 

sequence. ____ _:_..::_ __ _:_ _ _:_ __ __:.:::.:.::.:.:::-=.:.~-_.:.::_::.:.:::.:::.:.:.=:~l--_:_::.:...:..1 early Miocene 
Aguada formation............. Friable sandstone, clay, and concretionary limestone.......................... 325 

------------Unconformity------·--------..,----------------- -----1---------
Intruslve igneous rocks........ Diabase, granO<llorite porphyry, and augite andesite porphyry ..••.•••...........•.••...•. 

Fajardo formation............. Light-colored ashy siltstone, siliceous siltstone and chert, Interfingering gray- 3, OOO+ early Eocone (?) or late 
waycke, conglomerate, and Impure limestone-.............................. ..••..•..•.. Paleocene(?). 

Flguera volcanics............. Hornblende andesite breccia, mluor fiow,limestcne member at base........... >3, 000 
--------Local unronformity-- -----·,---------------------1----1·----------

Older complex .•.. 

• 
Trujillo Altolimestone........ Fossiliferous medium-bedded to massive limestone............................ 900-

Monacillo formation.......... Graywacke and conglomerate; commonly red or purple .........•............. _ 900 

Fralles formation (Lepra· 
comlo limestone member 
and La Muda limestone 
member) . 

Massive lapllll tuff with some stratified shale, slltst,ne, and graywacke. 
Leprocomio limestone member at top and La Muda Umestone member ncar· 
base. 

2,350 Late Cretaceous 

Tortugas andesite ............. Augite andesite breccia and fiows............................................. 1, 300 
---1-~---1------------

Gnaynabo formation.......... Graywacke, conglomerate, and shale.......................................... 4, 500 
1-=-:-~--:--:----+-.:__..:__::_:__ _ _:_:_:_::.:._.::.:.:::.::.::_ _ _:.::.:::.:.:.:.:.:-=.:.:.:.:.::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.::1---=:.=::...l Late Cretaceous (?) 

Hato Pucrco tuff.............. Massive volcanics and metavolcanics and some stratified ash.................. (?) 
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The older rocks, that is to say, those of Cretaceous 
and early Tertiary age, are highly deformed and 
faulted. They comprise a sequence of volcanic flows, 
pyroclastics, and sedimentary rocks, but many of 
the last consist largely of reworked volcanic mate
rial. Into these rocks have been intruded plugs, 
dikes, sills, and larger subjacent bodies that range 
in composition from granodiorite porphyry to 
diabase. 

Unconformably overlying the Upper Cretaceous 
and lower Tertiary complex in the San Juan area is 
a sequence of sands, clays, marls, and limestones of 
early Miocene age, which have been tilted to the north 
and faulted on a small scale but which are otherwise 
undeformed. These rocks probably underlie most of 
the coastal plain alluvium. 

Many of the events following the deposition of the' 
early Miocene sediments are difficult to reconstruct, 
but certainly both deposition and erosion occurred, 
brought about by fault-block movement and crustal 
warping as well as by eustatic changes of sea level. 
Some of the sediments of the coastal plain and the 
old alluvial blanket of parts of the uplands were un
doubtedly genetically associated with late Tertiary 
tectonic movements. The rocks of San Juan island 
and the Santurce hills probably owe their origin in 
part to higher sea levels, whereas lower sea levels 
probably account for the deep erosion and alluvium 
shown by borings about the bay, and for the ancient 
sand dunes now preserved as offshore rocks (see 
chap. B). 

OLDER COMPLEX 

The much deformed rocks that crop out widely in 
the hilly and mountainous parts of Puerto Rico con
stitute the most interesting and challenging geologi
cal element in Puerto Rico. These are the oldest 
rocks in the island and record the longest and most 
varied history of crustal disturbances. Their story, . 
if it could be told with certainty, would explain 
much of the geologic history of this segment of the 
Antilles. 

The works of the several authors of the New York 
Academy of Science's "Scientific Survey of Porto 
Rico and the Virgin Islands" (Berkey," 1915; Fettke, 
1924; Hodge, 1920; Hubbard, 1923; Mitchell, 1922; 
Semmes, 1919; Meyerhoff and Smith, 1931) treat 
the older rocks at some length and from somewhat 
diverse points of view; and the geologic maps ·of 
these reports (later compiled into a single geologic 
map of Puerto Rico by Meyerhoff, 1933) convey a 

general picture of their natural classification, dis
tribution, and structural trends. 

C. P. Berkey (1915) first referred to this complex 
of rocks as the "Older Series," and Fettke (1924), 
Meyerhoff and Smith (1931), and Semmes (1919) 
continued this usage, finding it a convenient term to 
distinguish these rocks from the clearly younger and 
relatively undisturbed rocks of middle Tertiary age, 
which they referred to as the "Younger Series." 
Hubbard (1923), on the other hand, preferred the 
terms "Cretaceous formations" and "Tertiary for
mations" to distinguish the two rock sequences, 
while Hodge (1920) and Mitchell (1922) used no 
group terms to separate ·the two sequences. It is, 
however, both convenient and desirable to distin-. 
guish between the two groups of rocks. Unfortu
nately Berkey's term, "Older Series," cannot be used 
because of the special connotation the word "series" 
has in stratigraphic nomenclature, while Hubbard's 
simple Cretaceous and Tertiary classification no 
longer pertains, now that the early Tertiary is 
known to be included in his Cretaceous (Kaye, 
1956). The term "older complex" is therefore used 
in ·this paper as a substitute for Berkey's "Older 
Series." 

The nomenclature adopted for this report differs 
considerably from that used by earlier writers on 
the area. The geologic map of Semmes (1919) in
cludes a strip 2 miles wide within the western bor
der of the area mapped in this study. In this area 
Semmes shows the older complex as several north
east-trending belts which he classifies according to 
lithologic types but to which he does not assign for
mational names. Meyerhoff and Smith's (1931) map 
of the Fajardo district includes the entire area of 
the present study and overlaps the narrow strip of 
Semmes' map. Both Meyerhoff and Smith's and 
Semmes' maps are essentially in accord in the over
lapped strip. Meyerhoff and Smith gave their map 
units formational names (fig. 3) :, including several 
that were first proposed by Berkey (1915). 

A comparison of plate 2 and the Meyerhoff and 
Smith geologic map of the Fajardo district reveal 
several profound differences in structure and the 
distribution of lithologic types. These divergencies 
are of such weight that many of Meyerhoff and 
Smith's formational units could not be identified or 
applied in the field. The fact that the terrain is badly 
fragmented by faults prevented the writer from 
constructing a stratigraphic classification of his own 
until the rather complete and apparently undis-
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La Muda limestone 

Guaynabo formation 

Hato Puerco tuffs .... 

Guzman formation. 
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FIGURE 3.-Stratigraphic nomenclature of the older complex in the San Juan area. 

turbed section in the eastern part of the area was 
studied. It is realized, however, that the formations 
finally adopted for use in this report, although con
sidered valid for the San Juan area, may not apply 
in other sections of Puerto Rico. 

The key to the stratigraphy of the older complex 
in the mapped area is considered to be the section 
exposed southeast of Rio Piedras, in the Montes de 
Hatillo. Fortunately, this section is traversed by a 
road, the sides of which permit a fair picture to be 
had of the sequence of rock types. This road is High
way 181, which connects the town of Trujillo Alto 
and the eastern suburbs of Rio Piedras, and High
way 175, which intersects Highway 181 on the north 
bank of the Rio Grande de Loiza and follows the left 
bank of the river for several miles. Highway 181 
crosses the cuesta of the Montes de Hatillo, and 
successively older rocks are exposed from north to 
south. In comparison with the terrain to the south
west, remarkably little faulting occurs along this 
traverse and the stratigraphic sequence is consid
eAto be more or less intact. .e formational breakdown was made on the 
basis of (1) changes from continental to marine 

deposition or (2) marked lithologic breaks. The 
great variability in thickness and the similarities in 
lithologic types within the several formational units, 
however, often made their recognition in the field a 
matter of some uncertainty. The persistence of 
a rather monotonous suite of pyroclastic facies 
throughout the section and the difficulty of interpret
ing the nature of deeply weathered rocks proved 
particularly troublesome in mapping. 

Before describing the individual map units a brief 
summary of the probable depositional history of the 
older complex in the San Juan area may be helpful 
in understanding the characteristics of the several 
formations and their stratigraphic relations. These 
rocks are thought (see p. 40 for discussion) to con
stitute an interfingering sequence of marine and 
nonmarine deposits such as would occur at the edge 
of a volcanic island that is undergoing subsidence. 
Such an island probably marked eastern Puerto Rico 
in Late Cretaceous time (see Meyerhoff, 1933, p. 
43-53). It consisted of a central core made up en
tirely of pyroclastic and flow rocks that were ex
truded during an early period of cone construction. 
Its broad flanks in places were covered with alluvial 
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deposits and in others were dissected by erosion (fig. 
4). Lapping onto the lower flanks of the cone were 
estuarine and marine sediments. Subsidence of the 
insular volcano, either steadily or sporadically, 
brought overlap of marine deposits onto the eroded 
and alluviated flanks of the cone, and for part of its 
history the entire cone may have foundered beneath 
the sea. Periodic eruptions furnished ash to the 
surrounding seas and built out the island's shores 
with new ejecta. Because of such a sequence of 
events an alternation of continental and marine de
posits was produced. Moreover, occasional eruptions 
from submarine vents low on the flanks of the cone 
disrupted or shattered the blanket of marine sedi
ments that had been quietly forming on the shallow 
sea floor, while farther away from the island, in 
deeper water, marine deposition may have continued 
uninterrupted during this long history of periodic 
eruption and quiescence that so effectively left their 
varied marks on the flanks of the cone . 

Such a geological picture seems to explain best the 
older complex rocks in the San Juan area. The great 
thickness of volcanic rocks in the region about Cag
uas, well to the south of the San Juan area, may 
represent accumulation from a major vent and 
therefore the central part of the main cone. The 
rocks of the San Juan area give evidence of having 
been deposited approximately on the critical zone 
of marine and insular interfingering that possibly 
marked the oscillating edge of the "Caguas volcanic 
island". The thickening and thinning of the older 
complex deposits in the San Juan area and their 
rapid changes of facies can readily be explained by 
the presence of pronounced local erosional discon"
formities within the section and the instability of 
the depositional environment. The recurrence of 
lithologically similar rock types within the section 
is therefore possibly the expression of the recur
rence of certain events and environments during the 
long history of the volcano and, more precisely, of 

EXPLANATION 

GrayWacke limestone 

~ 
~ 

Volcanic breccia Volcanic flow Heavy line is formational 
contact 

FIGURE 4.--Schematic reconstruction of depositional reiations of the older complex in the San Jllan area. 
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tl.eriods of eruption and quiescence that charac- needles of green clinoamphibole (ZVc 21°) are com-
terize the later history of many volcanos. mon in both the coarse fraction and the matrix. 

HATO PUERCO TUFF 

This formation was named by Meyerhoff and 
Smith (1931), who described it as a thick sequence 
of predominantly unstratified tuff and minor vol~ 
canic flows that lie between the Guzman formation 
and the G~aynabo formation in the western part of 
the Fajardo district. Although the Guzman forma
tion does not crop out in the San Juan area and the 
Guaynabo formation is redefined in the present 
study, the identity of the Hato Puerco tuff was read
ily established in the area mapped. 

The Hato Puerco tuff consists characteristically 
of massive pyroclastic rocks with some thick section~ 
of flow rock. There are in addition some well-bedded 
to obscurely bedded tuffs. The whole section encom
passes a very wide variety of rocks, although the 
general criteria for recognition are massiveness, a 
greater than usual density and toughness where not 
too greatly altered by weathering, a prevailing deep
green to dark-blue color, and a degree of regional 
metamorphism that is somewhat greater than that 
. which characterizes most of the later rocks. The 
glasses seemed to have been entirely devitrified, the 
feldspars are invariably very much albitized or 
saussuritized, and the mineral components in gen
eral show various effects of low-grade regional meta
morphism. The criterion of metamorphism in itself 
cannot be universally applied; for alteration similar 
to that of the Hato Puerco rocks can be found here 
and there throughout the section of the older com-
plex. 

The variability of the Hato Puerco tuff can be 
shown by a review of some of the types found in the 
San Juan area. Very dense, hard, dark blue-gray 
aphanitic to finely porphyritic rocks, which break 
into sharp angular fragments, occur in several places, 
perhaps most widely on the north side of the ridge 
that follows Highway 1 southeast of La Muda. Un
der the microscope this rock is seen to be a much 
altered tuff made up of both crystal and lithic frag
ments. It consists predominantly of angular broken 
crystals of chloritized andesine-laboradorite, scat
tered biotite and pyroxene, some nests and isolated 
grains of quartz, and a few subangular fragments 
of a much altered trachitic-textured rock. The inter~ 
stitial material is a very fine aggregate of feldspar, 

•
tz, and probably devitrified glass. Both the 

undmass and the coarser fraction are much al
tered to chlorite. Clusters and randomly oriented 

An interesting altered tuff crops out southeast of 
La Muda (197,900 m, 54,430 m). This rock, a thin 
section of which was studied by Robert L. Smith of 
the U. S. Geological Survey, is a metamorphosed 
pumiceous tuff that was originally composed of 
small fragments of pumice, fragments of plagio-
clase crystals and scarce grains of pyroxene. Ac
cording to Smith "the glass has been completely re
placed by alkalic feldspar without loss of original 
pumiceous texture. The alkalic feldspar, as nearly as 
can be determined by optical and X-ray methods, is 
albite. The vesicles in the replaced glass are filled 
with chlorite. Chlorite also occurs, interstitial to the 
component fragments. The ubiquity of the chlorite 
together with the scarcity of relict ferromagnesian 
minerals or 'ghosts' of these minerals suggests that 
the original glass was rather basic in composition, 
and during its replacement by albite the ferromag
nesian constituents went into chlorite. There are 
numerous tiny spherulitic grains of epidote scattered 
throughout the areas of chlorite. The plagioclase 
feldspar is partly altered to sericite mica and car-
bonate." . 

Stratified rocks of the Hato Puerco tuff are of a 
variety of types and in general seem to be relatively 
thin and nonpersistent. Laminated to thinly bedded 
light- and dark-gray tuff consisting of fine crystalline 
material, ranging in grain size from that of fine sand 
to silt (this textural classification is convenient for 
field. description based on touch and hand-lens in
spection), crop out widely in the southern part of 
the mapped area. Obscurely bedded ash that was 
weathered to a soft yellowish silty material wher
ever seen is another common type. 

Coarse-grained volcanic breccias are common: in 
the Hato Puerco tuff. Again, these rocks are dark 
green to blue gray, dense and tough. Matrix as well 
as fragments are equally indurated, and the rocks 
break across the constituent grain. Thin sections re
veal that the more common lithic particles are sub
angular to subrounded fragments of dark-colored 
vitrophyres, now devitrified and variously altered to 
hematite. In addition there are fragments of very 
fine grained trachitic rocks and palagonite tuffs. The 
interstitial material contains broken albite crystals, 
quartz, and matter too finely comminuted to be iden
tified under the petrographic microscope. Secondary 
zoisite and chlorite are common. Rocks of this type 
are found in several of the quarries along the valley 
of the Rio Grande de ~oiza, south of Trujillo Alto~ 
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Within the Hato Puerco tuff, thick sections of flow 
rock are not uncommon. The thickest development 
of these in the vicinity of San Juan occur along the 
valley of the Rio Bayam6n on the Naranjito quad
rangle, just to the west of the southwestern part of 
the San Juan area. Here, several large quarries ex
pose spilitic pillow lavas. In texture these rocks 
range from aphanitic to finely porphyritic amygda
loids, typically of a medium greenish-gray color (5G 
5/1). A thin section of the porphyritic rock shows 
about 40 percent phenocrysts of zoned albite up to 
3 mm in length and small stubby augite crystals. 
The groundmass consists of a felt of fine albite laths. 
Some glass may originally have been present in the 
groundmass, but it is now obscured by secondary 
chlorite and actinolite, which has replaced much of 
both the groundmass and the albite phenocrysts. 
Much ore dust is present throughout, as well as mi
nute epidote clusters. The numerous vesicles .in the 
thin sections studied are filled with chlorite, in radial 
arrangement, and prehnite. 

Other metavolcanics of the Hato Puerco tuff are 
not too dissimilar in appearance and gross physical 
properties to these spilites. The tough, fine-grained 
dark-blue meta-andesites that crop out along the 
Rio Grande de Loiza, about 11;2 miles south of Tru
jillo Alto, are not, however, spilitic in composition. 
Here the phenocrysts are andesine, though the de
gree of alteration is so intense that the nature of 
the original groundmass is difficult to determine. 
The development of fine actinolite in this rock is 
particularly prominent. Samples of other dense, fine
grained dark bluish- to gree:qish-gray rocks of the 
Hato Puerco tuff show the same extensive develop
ment of green clinoamphibole (ZVc 15°-23°) of 
metamorphic origin. 

In the San Juan area the Hato Puerco tuff occurs 
in the south and southeast, in the area of more hilly 
topography. The formation appears to crop out 
widely to the south and east of the mapped area, and 
in it may probably be included many of the massive 
rocks that make up much of the central interior of 
the eastern part of Puerto Rico. 

No estimate is made of the thickness of the Hato 
Puerco tuff exposed in the San Juan area, owing to 
the prevailing massiveness of the formation. Such 
attitudes as can be determined in the stratified mem
bers are considered unreliable structural guides, 
particularly in the absence of information on faults 
and of their displacement. 

The Hato Puerco tuff probably formed the main 
mass of the volcanic cone or cone complex ("Caguas 
island") which has been discussed above. The posi
tion and approximate size of this volcanic island is 
suggested in a diagrammatic reconstruction by 
Meyerhoff (1933, p. 50). The volcanic cone origin of 
the Hato Puerco tuff probably accounts for both the 
unconformable and the conformable relations with 
the overlying formation (Meyerhoff and Smith, 
1931, p. 272) and also for the fact that it is over
lapped by rocks higher in the sequence. On the 
lowermost and, presumably, the flattest slopes, the 
thick sections of alluvium which make up most of 
the overlying Guaynabo formation may well have 
beri conformable with the thick ash deposits. Alluvial 
and marine sediments deposited against the eroded 
slopes, on the other hand, would for the most part be 
strongly unconformable with the stratification of the 
composite cone (fig. 4). 

Age.-No fossils have been found in the Hato 
Puerco tuff. The entire older complex of Puerto Rico 
was thought to fall within the Upper Cretaceous by 
lVIeyerhoff and Smith (1931). More recent work has 

·revealed, however, that Paleocene or early Eocene 
faunas, as well as Late Cretaceous faunas, occur in 
the older complex (Kaye, 1956). The rational basis 
for confining all older complex rocks to the Upper 
. Cretaceous is therefore destroyed in one time direc
tion, which raises some question as to the necessity 
of assigning a Late Cretaceous age to the oldest 
rocks in the section, particularly since they are uTI
fossiliferous. At the present time, for want of any 
evidence to the contrary, the Hato Puerco tuff is 
designated Late Cretaceous ( ?) in age. It is possible, 
however, that they are Lower Cretaceous. 

GU.A YN.ABO FORMATION 

The Guaynabo formation consists of several 
thousand feet of stratified tuffaceous sandstone or 
graywacke, 1 conglomerate and shale. Meyerhoff and 
Smith (1931, p. 275) define the Guaynabo formation 
as a" ... succession of sediments which lie below the 
La Muda limestone and above the Hato Puerco tuffs 
in the northwestern part of the Fajardo district. The 
town of Guaynabo lies near the southwestern edge of 
the broad formational outcrop .... " This formation 

1 -Tbe term "graywacke" is used in this report to deriote arenites that are 
of a rather varied mineralogic composition and that are generally shades of 
gray when unweathered. They may be marine or nonmarine in origin. 
For the most part the mineral components give evidence of volcanic 
origin. In some places these rocks could more aptly be called bedded tuffs. 
The term ·~graywacke." however. is Preferred as a field term, because with
out the examination of thin sections it is <!~cui~ to assess the relative 
lmportaQce of the tuffaceous component, - . . . .. - -

' ., 
. ! 
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i.e redefined, however, inasmuch as the study of A certain amount of current-bedding is noticeable 
the section in_ the Trujillo Alto road and the distribu- in some exposures. Graded bedding is absent or not 
tion of rocks elsewhere in the San Juan area indi- marked. 
cates: ( 1) that in several places these sediments are 1'he contact of the Guaynabo formation with the 
sharply terminated above by volcanic rocks (the Hato Puerco tuff was not knowingly observed by the 
Tortugas andesite); (2) that in the several places writer; but this contact, where it occurs in the San 
where it is recognized, the La Muda limestone, Juan area, was inferred to be faulted. It is reported, 
as defined on page 18, rests either on this vol- however, by James P. Owens (written communi
canic sequence or is separated from the volcanic cation) to be exposed along the new section of the 
horizon by a varied thickness of noncarbonate beds Caguas Highway (No. 1) where it is seen to be gra
(the Frailes formation); and (3) that the beds crop- dational. 
ping out in the vicinity of the town of Guaynabo do The upper contact of the tuffaceous sandstone of 
not include sedimentary rocks having the strati- the Guaynabo formation is variable. In the section 
graphic position given by Meyerhoff and Smith. The along Highway 175, west of Trujillo Alto, the for
limits of the Guaynabo formation are therefore mation is overlain conformably by about 10 feet of 
drawn to include only the section of noncarbonate andesitic conglomerate that is thought to represent 
sediments overlying the Hato Puerco tuff and under- the Tortugas andesite. A much thicker section of 
lying the Tortugas andesite or, where this latt~r Tortugas andesite is found overlying the sedimen
horizon is missing, the Frailes formation. The upper tary rocks of the Guaynabo formation in the south
part of the Guaynabo formation is well exposed in ern part of the mapped area, although in places the 
the sides of Highway 175, across the Rio Grande de Tortugas andesite is replaced by an andesite por
Loiza from the town of Trujillo Alto. Here at least phyry sill. North of El Minao, the Tortugas andesite 
550 feet of medium- to thick-bedded, gritty gray- is either very thin or absent; and in places the Guay
wacke and intercalated gray shales and conglomer- nabo formation is overlain by the Frailes formation. 
ate are exposed. The Guayn.abo formation is possibly nonmarine in 

The same beds crop out broadly in Barrio 2 Cairn~ origin. Both in its somewhat irregular stratification 
ito and Barrio Cupey, northeast and west of the Es- and prevailingly coarse-grained composition it re
cuela Segunda Unidad de Caimito, and are particu- sembles an alluvial deposit, although, admittedly, the 
larly well exposed in a deep road cut on the new evidence is not conclusive. 
Highway 1, a little more than half a mile south of The Guaynabo formation may attain a thickness 
El Minao. The road cut shows a plunging anticline of 4,500 feet in Barrio Cupey, although the lower 
in well-bedded, gritty graywacke with minor inter- contact of the formation is an inferred fault. Be
calated shale and fine-grained conglomerate. Flecks 
of carbonized plant remains are rather common 
throughout and locally are very abundant. In the 
creek bed close to the road cut where the graywacke 
is relatively fresh and unweathered, it is a tough 
rock, light to medium blue-gray in color; but in the 
road cut nearby, it is weathered to a brown very 
friable sandstone and even a loose sand. 

In other places, the Guaynabo formation contains 
beds of very fine ash or siltstone, which break down 
on weathering to a yellowish soft punky silt. In fact, 
the rocks of this formation weather rather readily, 
the shales becoming light-gray to white clays and 
the sandstones becoming exceedingly friable. 
Bleached biotite flakes and flecks of carbonized wood 
are generally conspicuous in the weathered rock and 
.in recognition of the formation. 

• Barrio is the smallest of the Puerto Rican political units. It rna~' be 
considereQ. a district, ward, or preci~ct of ~ mun5ci:pality (municipio)~ 

cause the poor exposures in this area do not permit 
determination of the details of faulting, this thick-
ness is only a rough estimate and may be excessive. 
It seems likely, however, that the Guaynabo forma
tion partakes of the same variability in thickness as 
that which characterizes almost all of the forma
tions of the older complex. 

Age.-No identifiable fossils have been found in 
the Guaynabo formation. Since the formation in 
places seems to be conformable with the younger 
Frailes formation, which contains a late Upper Cre
taceous fauna, it is probably not very much older 
than the latter rocks and is, therefore, designated as 
Late Cretaceous(?) in age. 

TORTUGAS ANDESITE 

The Tortugas andesite is named after Barrio Tor
tugas, lying north and east of La Muda, where it is 
well exposed. 'fhe formation consists of a non:per-
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sistent horizon of flow rock, breccia, and, in places, . 
conglomerate-all of a characteristic augite-andesite 
composition-lying between the Guaynabo forma
tion, herein redefined, and the Frailes formation. 

. The formation varies in thickness very rapidly, as 
for example at El Laberinto where probably over 
1,300 feet of volcanic rocks of the Tortugas disap
pear almost abruptly along the strike and suggests a 
local vent accumulation at this place. 

This stratigraphic unit was not recognized by 
Meyerhoff and Smith (1931). Its prominent outcrop 
in the vicinity of La Muda and Trujillo Alto are in
cluded in their Guaynabo, Luquillo, and Fajardo 
formations. 

Blocks of sedimentary rock have been noted in the 
Tortugas andesite at two places southeast of La 
Muda. High on the side of the quarry, one-fourth 
rriile north of the intersection of the Aguas Buenas 
road(Highway 173) and the Caguas road (Highway 
1), is a large lens of sandstone and conglomerate 
entirely enclosed by massive andesite. At the road 
intersection itself (188,790 m, 53,410 m) there are 
many large and small blocks of a massive, finely 
crystalline limestone, which seem to be embedded in 
the andesite but ·which may possibly belong to a 
fault zone, as suggested by Mr. Owens (oral 
communication). These limestone blocks, which do 
not resemble the La Muda limestone member that 
crops out nearby just north of the Caguas road, con
tain abundant rudist fragments and provide the only 
known occurrence of rudists in the San Juan area. 
In addition, several mollusks were collected from 
these blocks. They were examined by John B. Ree
side, Jr., who identified Nerinea (Plesioptygmatis) · 
burckhardti Bose, Trochactaeon aft'. T. planilateris 
Bose, and Nerita sp.. According to Mr. Reeside this 
fauna is certainly of· Late Cretaceous age and ap
pears to be close to that from Cardenas, Mexico, 
which Bose assigned to the lower Senonian (San
tonian or Campanian). If the blocks are not due to 
fault displacement, they. may represent ejected 
blocks of an older limestone; or they may represent 
limestones, more or less contemporary in age with 
the eruptions of the Tortugas andesite, that became 
incorporated in a flow. 

The Tortugas andesite is particularly well exposed 
in several of the quarries that lie north of Highway 
1 about a mile southeast of La Muda (189,000 m, 
53,750 m) and in a quarry and a road cut about 11/t, 
miles :qorth of La. M~da (188,100 m1 56,800 m). The 

rocks are somewhat varied in texture and to a cer. 
tain extent in composition; but they are almost 
always porphyritic, having small light-colored feld. 
spar phenocrysts in a dark aphanitic groundmass. 
Mafic minerals, when visible in hand specimen, are 

· generally augite, a feature which makes it possible 
to distinguish the rocks of this formation from the 
hornblende-bearing Figuera volcanics. 

Fine-grained porphyries, which megascopically 
are similar to the volcanic rocks of the Tortugas 
andesite, are common in the conglomerates through
out the section of the older complex rocks in the San 
Juan area and occur widely throughout Puerto Rico. 
Whether this indicates that there was a long history 
of eruption of this type of lava throughout the 
course of deposition of the older complex, or whether 
the lavas represent a relatively short-lived, though 
widespread, eruptive cycle that provided sediment 
for all later deposition, is not known. In the San · · 
Juan area, however, there is evidence that a well
defined single interval of volcanic outpouring from 
several local vents accounted for the accumulation of 
the volcanics of the Tortugas andesite. 
. In the area to the north and east of El Laberinto, 
the Tortugas andesite is particularly thick and 
varied. In the several quarries north of Highway 1, 
two rocks of somewhat different textures occur. One 
is. a light- to medium-gray porphyritic andesite in 
which nearly white plagioclase phenocrysts, ranging 
in size from 1 mm to 0.5 mm, make up about 30 per
cent of the rock, embedded in a gray finely crystal
line groundmass. The other textural type is a some
what denser andesite, in which the plagioclase pheno
crysts are sparser and, because of their transpar
ency, not readily discernible to the eye. The ground
mass is a dark-bluish gray .(5B 4/1). A thin section 
of the latter rocks shows that the feldspar pheno
crysts, comprising about 25 percent of the rock, are 
calcic labradorite (An68). Other phenocrysts are 
euhedral augite, making up about 5 percent of the 
rock and averaging 0.3 mm in size, and small euhe
dral grains of ore. The groundmass consists of mi
nute oligoclase-andesine needles fluidly arranged in 
a _glassy matrix containing abundant small zircons 
and much ore dust. 

In cuts along the road to El Laberi:rito are exposed 
the same andesitic rocks as in the quarries to the 
north and east. Here interbedded breccias, conglom
erates, and flow rocks, all of the sam~ finelr :porphy
ritic augite andesitt:l, c;rop out, 
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• particularly prominent development of the 
Tortugas andesite, including a thick section of con
glomerate, occurs in an east-west belt over two miles 
in length and terminates about one-half mile south
east of Guaynabo. Judging from several thin sec
tions, the rocks in this belt are variable in composi
tion and are much altered. They are, however, fairly 
consistently dark gray with small white feldspar 
phenocrysts generally up to 2 mm in length. Varia
tions include a somewhat coarser porphyry with 
labradorite (An66 ) phenocrysts 3 mm in length in 
a grayish-purple (5P 4/2) groundmass that contains 
small crystals of copper-colored biotite. In thin sec
tions the phenocrysts are seen to include, besides 
labradorite (An66 ) phenocrysts 3 mm in length in 
small shreds, and olivine(?) in small crystals up to 
0.01 mm in length. The groundmass consists of very 
fine needles of sodic andesine and a mesostasis of 
very low birefringence that possibly is a partly de
vitrified glass. Alteration of this rock is advanced, ·. 
such that labradorite and augite are altered to very 
fine-grained chlorite and carbonate, and the olivine
(?) is altered to chlorite and to carbonate with 
heavy rims of magnetite and goethite. 

Another sample of flow rock showed 10 percent of 
zoned and twinned andesine-labradorite phenocrysts 
(An40-An50 ) up to 3 mm in length that were much 
altered to sericite, and about 3 percent of augite up 
to 0. 7 mm in length, almost entirely replaced by 
quartz in aggregates of small crystals. Crystals of 
magnetite are plentiful and in places are large 
enough to be considered phenocrysts. The gromid
mass, which makes up about 80 percent of the rock, 
is a fine xenomorphic granular aggregate of albite 
and (or) orthoclase, and perhaps quartz with much 
ore dust. Very small crystals of apatite are abundant 
in both groundmass and phenocrysts. 

A chemical analysis (given below) of a sample of 
Tortugas andesite from the quarry southeast of La 
Muda indicates that the composition of the rock is. 
andesitic, although the low K20 and MgO and the 
high CaO are all unusual for rocks with a compar
able Si02 content. The composition, however, is not 
too dissimilar to Daly's (1933, p. 16) averages for 
both augite andesite and hypersthene andesite. It 
does not, however, accord too closely with the aver-

•

e andesite composition compiled more recently by 
ckolds (1954). 

468543-59-4 

Chemical analysis and parameters of Tortugas andesite, Puerto 
Rico, and related rocks 

Tortngas augite Augite andesite; 
andersite from an average or 
quarry 1 mile 33 analyses ' 

SE of La (weight 
Muda 1 (weight percent} 

percent} 

A. Chemical analysis 

s;o,_______________________________________________ 57.6 57.50 

AhO•··--- ---------------------------------------- 16.0 17.33 
FeO ·-----·---------------··----------------------- 2. 3 3. 62 
Fe,o'-·------------------------------------------- 4. 3 3. 78 
MgO __ ··------------------------·------·---------- 3. 2 3. 28 
CaO __ --------------------·----------------------- 7. 2 5. 83 Na,o_____________________________________________ 3. o 3. 53 
K,o ______________ .....•••..••...............•.••.. . 94 2. 36 
TiO'···--··········--------------·---------------- . 65 . 79 p,o,______________________________________________ . 29 . 30 

Mno .•••• ---------------------------------------- .17 . 22 
Ignition ... ----------------------------------------, ___ '_3._4_

1 
__ _:_(H_,_o}_:_1_. 88_ 

Total·-------------------------------------- 99.05 100.42 

B. CIPW norm 

Quartz .. ------------------------------------------ 20.04 Orthoclase________________________________________ 5. 56 
Albite ______________________ --·--------------------· 25. 10 
Anorthite ..•........... --------------------------- 27. 52 
Diopside .. ---------------------------------------- 4. 97 
Hypersthene .......•.•• --------------------------- 5. 70 
Ilmenite ... --------------------------------------- 1. 22 
Magnetite _______ ---·------------------------------ 6. 03 
Hematite .. ---------------------------------------- .16 
Apatite.----~------------------------------------- . 67 

Total._.------------------------------------ 96. 97 

C. Mode 

~[~~~~~(~)~~~=~=~~~=====~===~~~=~=~~~~=~~==! ~~ 
Augite .• ------ ...•.... -----······-------------·--- 5 
Serpentine (ex-hypersthene?} ..••.....• ------------ 3 
Hornblende ••••.•.. ___ • __ ...•.••..•.•••• __ ... ----- Trace 
Ore .. -------------··----------- .... --------------· 2 
Secondary chalcedony in shear zone ... ------------

1 
____ 2_

1 
TotaL ••.•. --------------------------------- 100 

I Chemical analysis by rapid methods; analysts, FrankS. Borris, Harry F. Phillips, 
and Katrine White. 

• From Daly (1933}. 
a Includes gain due to oxidation of FeO. 

Perhaps the closest norm in Nockolds' tables is 
that for dacites and dacite obsidians (combined). 
The high normative quartz (20.04 percent) indicates 
the bulk composition of a quartz andesite, although 
this is not reflected in the mode. Two thin sections 
of the analyzed sample failed to reveal any recog
nizable quartz, tridymite, or cristobalite except for 
a thin shear zone filled with minute chalcedonic 
spherulites. Most of the free silica indicated by the 
norm probably resides in the groundmass, which is 
too finely crystalline to permit mineral identifica
tion. The serpentine pseudomorphs reported in the 
mode are, from their outline, possibly alteration of 
hypersthene. 
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G .R 0 U N D W AT E R IN · T HE SA N JUAN 

METROPOLITAN AREA, PUERTO RICO 

by Henry R. Anderson 

ABSTRACT 

San Juan is on the north coast of Puerto Rico, a coastal lowland of seaward dipping 
Tertiary formations which lap up on Cretaceous volcanic mountain core. 

Ground water in San Juan has played a declining role in water supply since the comple
tion of the Lo!za reservoir project in the early 1950's. Ground-water yield is limited 
because the aquifers are small and susceptible to seawater intrusion. 

Wells tapping the more permeable weathered zone in the volcanics may obtain as much. 
- as 300 gal/min (19 1/s) but specific capacities of wells are low, 1. 4 (gal/min)/ft of draw

down [0.29 (1/s)/m]. The volcanic rocks contain the least mineralized ground water in 
San Juan, averaging about 250 mg/1 dissolved solids. 

The basal Tertiary formation, the San Sebastian Formation, together with the lower part 
of the Cibao Formation, is a confined aquifer made up mostly of sand and marly limestone 
less than 330ft (100m) thick. Average yields are 240 gal/min (15 1/s), with specific 
capacities of wells of 3.1 (gal/min)/ft of drawdown [0.64 0/s)/m] and transmissivities 
of 1,000 ft2/day (93m2/day). Recharge is estimated to be 0.7 (106 gal/day)/mi2 
[12 (1/s)/kmZ]. 

The Cibao Formation in general, and clay beds in particular, make up the semi
impermeable zone between the confined sand and the limestone that forms the unconfined 
aquifer. 

Yields in Aguada Limestone of the unconfined aquifer are as much as 2, 500 gal/min 

1 



• 

I 
I 
I 

I 
I 

i 
I 
I • ,, 
;. 

(160 1/s) and average 540 gal/min (34 1/s). Average specific capacity of wells is 41 
(gal/min)/ft [ 8. 5 (1/ s)/m]. The freshwater lens along the coast is less than a mile wide 
in San Juan. Consequently seawater intrusion is a threat, The Aymam6n Limestone, which 
overlies the Aguada Limestone, is highly permeable but for the most part contains salt 
water. In Sabana Seca, a freshwater -bearing zone has transmlssivity of 200,000 ft2/day 
(1, 86 X 104 m2/ day). 

· Ground-water recharge to the limestone unconfined r1quifer is on the order of 1 (1 o6 
ga1/day}/mi2 [17 (1/s)/km2]. Coastal discharge to the sea is about 4,5 (106 gal/day)/ 
linear mi ( 0. 20 (m3/ s)/linear km] of coast. 

Ground water becomes less mineraU.zed inland from the ocean. .Median concentrations 
of dissoved solids, hardness, and bicarbonate are 525, 295, and 300 mg/1 for the Aguada 
and Aymam6n Limestones, which are nearest the sea; and 36 3, 195, and 226 mg/1 for the 
San Sebastian and Cibao Formations I which lie farther inland. 

A summnry of the water budget for the Rfo de Bayam6n shows that for a typical average 
rainfall of 64 in (1 1 625 ·mm) about 28 in (710 mm) is runoff, and 36 in (915 mm) evapo
transpiration, assuming storage in a basin ,is constant. Ground--water flow from weathered 
volcanic rocks to streams and the sedimentary rock aquifers is about 15 in (3 80 mm) annually 1 

about half the total runoff. 

Ground water continues to play a small role for water supply in the San Juan area. The 
limited quantity available I perhaps 30 X l o6 gal/ day (l. 3 m3/ s) I is currently about half 
used. Nevertheless, ground water is important for use in special situations such as backup 
supply for droughts and special industrial uses. 

Studies could be carried out to evaluate the practicability of artificial recharge, urbani
zation effects on ground water 1 and disposal wells in the saline aquifers. Construction and 
use of analog I digital, or hybrid models would facilitate these studies and additional water
r<ll<:!ted stresses on the system, 

INTRODUCTION 

Ground water once supplied much of the water requirements of the San Juah area, With 
the completion of the Lago Lo!za reservoir in 1953, surface water gradually replaced ground 
water as a source of supply. It was not until the severe droughts of the mid-1960's whe~ 
inflow to the Lago Lo!za declined to near zero that the vulnerability of surface-water sources 
wa.s realized. An emergency drilling program developed sufficient ground-water supplies to 
supplement surface-water supplies and meet the needs of the metropolitan area. 
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A post-drought analysis of the sources of water supply for the metropolitan area 
indicated a need for better knowledge of the ground-water resources. A study was imple
mented through the cooperative water-resources investigation program between Common
wealth agencies of Puerto Rico and the U o So Geological Survey. 

The metropolitan area (fig. 1) includes the capital city of San Juan and all or part of the 
municipalities of Carolina, Bayam6n, Catano, Guaynabo, Dorado, R!o Piedras, and Toa 
Alta. The study area extends from the R!o Grande de Lo!za on the east to the R!o de la 
Plata on the west, and from lat 18° 22' N, which approximately parallels the volcanic
sedimentary rock contact, north to the Oceano Atlantica. For purpose of reference, the 
metropolitan area has been arbitrarily divided into three units--Bayam6n, San Juan, and 
Carolina (as shown in fig. 1). · · 

GEOGRAPHY 

Physica 1 Setting 

The metropolitan San Juan area lies in the Northern Coastal Lowland and Northern 
Foothills physiographic regions (Pic6, 1950). The Northern Coastal Lowland is a plain 
about 5 mi (8 km) in width, that slopes gently from the sea to the foothills. The plain has 
been built up by surficial deposits consisting of sand, silt, clay, and muck overlying a 
dissected older surface, the remnants of which stand above the plain as isolated mogotes 
or hills. Many of the mogotes rise more than 300 ft (90 m) above sea level and 200 ft (6 0 m) 
or more above the coastal plain. 

P. nearly continuous line of marshes, mangrove swamps, and lagoons lie just inland of 
the shoreline. The lagoons, including 'Bahfa de San Juan, are joined by channels. Direct 
access of the lagoons to the sea is poor and circulation of Wi:lter is sluggish. 

The Northern Foothills characteristically are rounded hills, many attaining an altitude 
of 1, 000 ft (300 m) and some as much as 2, 000 ft (6 00 m). The hills are composed chiefly 
of sandstone and siltstone, associated volcanic and intrusive~ rocks, and some limestone. 
Streams rising in the interior uplands pass through the foothills in narrow valleys whose 
flood plains are flanked by alluvial terraces. 

Major rivers bounding or passing through the study area are, from east to west; the 
R!o Grande de Lo!za, R!o Piedras, R!o de Bayam6n, and Rfo de la Plata. The R!o Piedra:;; 
empties into Bahia de San Juan; whereas I the other rivers discharge directly to the sea. 

Population and Economic Situation 

Puerto Rico in general, and San Juan in particular, have E!Xperienced probably one of the 
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fastest economic growth rates in the world in the past 25 years. The Commonwealth has 
grown at a rate comparable to Israel and Japan and about twice that of the continental United 
States--more than 10 percent per annum. 

The population of the San Juan metropolitan area has grown 26 percent from 1950 to 1960 
to647 1 979 inhabitants; and 31 percent from 1960 to 1970 to 851,247 inhabitants. Almost 
one third of all the inhabitants on the island live in the San Juan metropolitan area. The 
trend in population is outward to the suburban areas as transportation, housing, and living 
standard~ improve, and as the urban center becomes more commercialized. 

'The industries in and around San Juan are similar to those of other large cities. The 
leading types of commercial establishments are food products, tobaccos, ·textiles and 
clothing, furniture and wood products, printing 1 chemicals, cement, metal fabrication, 
machinery and electrical equipment, glass, petroleum refineries, rum distilleries and 
breweries. Although the island's rate of unemployment is high, more than 12 percent (1970) 
the rate in San Juan is comparable to the continental United States average of 6 percent. 

Climate 

The climate in San Juan is tropical marine. Air temperature at the National Weather 
Se·rvic;;e station, in Old San Juan, ranges from an average of 27.2° C in August to 23. go C 
in January. 

Throughout Puerto Rico rainfall increases inland toward the mountains. In the San Juan 
metropolitan area, the average annual rainfall ranges from 6 0 in (1, 5 20 mm) on the coast to 
80 in (2 1 030 mm) 5 mi (8 km) inland. Rainfall is seasonal with a rainy period from July 
thmugh October (the hurricane season) and a secondary wet period in May. The dry season 
occurs between January and April. In an average year, there are 209 days of measurable 
precipitation in Old Sari Juan .1 

Figure 2 shows the long-term annual rainfall at R!o Piedras and Old San Juan. · Wet and . 
dry periods are evident frorn the 5-y:ear moving average,, Of particular prominence are the 
severe droughts of the 1920's, 1930's and i960's. 

Pan evaporation measured at the Old San Juan weather station exceeds rainfall by about 
20 in (508 mm) a year. The average annual evaporation measured over 4 decades is 82 in 
(2, 080 mm) with an average monthly high of 8. 04 in (204 mm) in March and a low of 4. 48 in 
(114 mm) in December. A short distance inland at R!o Piedras 1 however, the rainfall, 7 4. 2 
in (1, 880 mm), exceeds the pan evaporation, '72. 4 in (1, 840 mm). 

In Puerto Rico the prevailing trade wind is from the east or the north-northeast; however 
from September to November there is an alternating of wind currents from the south and the 
southeast. In addition, there are breezes caused by the differential heatin9 of the land and 
the sea--during the day the breeze is from the sea to land, but at night it is reversed. 
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Hurricanes commonly originate in the Caribbean but only six storms of hurricane intensity 
have affected San Juan in the past 6 0 years. 

Water Use and Municipal Supl?J.y 

Before 1953, San Juan obt~ined its water supply from a combination of surface water 
from the R!o Piedras and the Rro de Rayam6n, and ground water from several high-yield wells. 
Apart from the municipal supply, many installations in San Juan, such as the Ft. Bucha·nan 
military complex, maintained their own wells. With the completion of the Lago Lofza 
reservoir in 1953, many of the well systems were abandoned and water was <?btained from 
the municipal supply· system. Ground-water pumpage declined from 5 x 1 o6 gal/day (0. 22 
m3fs) in 1945 to 3 x 106 gal/day (0.13 m3/s) in 1960~ 

In fiscal year 1971 (July 1970-June 1971), the output of municipal water supply in 
metropolitan San Juan averaged about 108 x 1 o6 gal/ day (4. 7 m3j s), double the 54 x 1 o6 
gal/day (2.4 m3/s) in fiscal year 1959. ·The water consumed or paid for in fiscal year 1971 
was about 80·x 106 gal/day (3.5 m3/s) indicating a water loss, apparently through leaky 
mains, of about 25 percent. 

GEOLOGY 

· The rocks of the San Juan area are classified for the purpose of convenience as volcanic 
rocks, sedimentary rocks,. and surficial deposits. Needless to say, there are large varia
tions in rock type in each gr.oup. The areal extent of these rocks in the San Juan area is 
shown in the hydrogeologic map. (fig. 3). 

Volcanic Rocks 

Volcanic tuff I breccia and lava; associated sandstone I siltstone and limestone; and 
some intrusive rocks of Cretaceous and Tertiary age are found in the Northern Foothill region 
south of San Juan. Folding, faulting and metamorphism have destroyed many of the original 
physical characteristics of these rocks, such as solution limestone, porous tops in lava 
flows, and open-pore space in sandstones. Common to these rocks is a genera 1 lack of 
permeability, except in a weathered and fractured surficial zone as much as several hundred 
feet thick that follows the general topography. 

Sedimentary Rocks 

Sedimentary rocks of Tertiary age underlie the Northern Coastal Lowland region .. The 
formations are composed of consolidated gravel, sand, and clay·and calcareous rocks ranging 
from marl to indurated limestones. They have a roughly east--west strike and dip 4 to 6 
.degrees seaward. Some high-angle normal faulting is evident; however, displacement is 
small and does not seem to be significant. 
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Production, distribution, capacity, plant, system, and source of water supply in fiscal year 1971 

Plantl/ 

Sergio Cuevas 

Guaynabo 

Capacity Production 
million gal perday 

(cubic metres per second) 

6 0 (2. 6) 67.5 (3.0) 

26 (1.1) 29.7 (1.3) 

Source 

Lago Lofza Y 

Lago de Cidra Y 
Rfo de Bayam6n 
Rfo Guaynabo 

Distribution 

Carolina-San Juan area and 
10 X 106 gal (38, 000 m3) 
underground storage tank 

Guaynabo-Bayam6n area 
aBd 2 storage tanks 10 X 

, r.>.h _, '"'a 1"\o"' ~' .l oV - g d L \ ..) I u u m- I 

Univ. of P.R. 2.5 (0.11) 2.2 (0.10) Lago Las Curias Y Rfo Piedras-San Juan area 
Experiment 
Station, Rfo 
Piedras 

San Juan 1 0. 7 (0.47) 0. 2 (O. 01) 18 wells 

Campanilla- 15.6 (0.68) 8.88 (0.39) 16 wells 
Sabana Sec a 

1/ See figure 1 for location. 

Y 6. 5 billion gal (24. 6 hm3) storage reservoir. 

]/ l. 7 billion gai (6 .43 hrn3) storage reservoir. 

j/ 36 7 million gal (1. 39 hrn3) storage reservoir. 

San Juan area 

Le.vittown area 

System 

Lofza 

-Bayam6n 

Rfo Piedras 

Hato Rey 

Levittown 
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These formations are best exposed in the west and inland parts of the study area. They 
are overlain by surficial depos·its near the sea and in the eastern part of the study area. 

The rocks can be separated into four recognizable formations. In order from oldest to 
youngest, they are: San Seba?tian Formation, Cibao Formation, Aguada Limestone, and 
Aymamon Limestone. 

San Sebastian Formation 

The San Sebastian Formation of Oligocene age is composed of crossbedded to massive 
beds of sand, sand and gravel, and sandy clay; with some thin beds of sandstone and 
sandy limestone. The formation can be considered to be consolidated but is essentially 
uncemented. The outcrop area and the configuration of the top of the San Sebastian are 
shown in figure 4. The formation attains its maximum thickness of about 5 00 ft (1 50 m) in 
the western part of the study area, but Pease (1968) attributes 150ft (45 m) of this thickness 
to the Mucarabones Sand, a formation overlying the San Sebastian and grading into the 
Cibao. In this report the Mucarabones Sand, as mapped by Pease (1968), is included in the 
San Sebastict'n. However, recent work in the Bayam6n quadrangle by Monroe (1973) indicates 
that the Mucarabones Sand intertongues eastward with the entire lower part of the overlying 
Cibao Formation; so that the age of the Muc:arabones Sand is Oligocene and Miocene. The 
San Sebastian Formation commonly is 165 to 330ft (50 to 100m) thick, becoming progres
sively thinner to the east. 

In the vicinity of Carolina, the San Sebastict'n either pinches out or the remnants 
I , 

become indistinguishable from the overlying Cibao Formation. 

Cibao Formation 

The Cibao Formation (fig. 3) is of Oligocene and Miocene age and conformably overlies 
the San Sebastian Formation. The Cibao is composed oJ interbedded marl, limestone, clay, 
sand and gravel. It attains its maximum thickness of 3 80 ft (11 5 m) in the westernmost 
part of the study area, thinning, eastward to about 130 ft (40 m) thick in the vicinity of 
Carolina. 

In the westernmost part of the study area, the Cibao has been divided into five members 
(Monroe and Pease, 1962): '-

1. Upper member--chalk, sandy limestone and sandy marl; 100 to 16 0 ft 
(30 to SO m) thick. 

2. Miranda Sand Member--sand and gravel, filting channels cut into the 
underlying limestone; 0 to 60ft (0 to 20m) thick. 

3. Quebrada Arenas Limestone\ Member--consists of alternating beds 
less than 3 ft (1 m) thick, of dense crystalli~e limestone and soft marly lime
stone; 0 to 70 ft (O to 2·0 m) thick. 
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• 4. R!o Indio Limestone Member--a yellowish-oran9e earthly limestone 
that grades into a sandy marl toward the east; reported to be 2 30 ft (70 m) 
maximum thickness. 

5. Lowermost member (unnamed)--consists of sandy limestone and marl 
facies transitional with the San Sebastic1'n; l 00 to 230 ft (30 to 70 m) thick. 

'The three m'iddle members apparently crop out only in the R!o Bucarabones Valley 
(section A-A', fig. 3). The upper and lowermost members are identifiable in the vicinity of 
the R!o de Bayamc5n (section 8-8', fig. 3). 

In the San Juan and Carolina areas, the Cibao has not been officially divided into 
members; consequently, the formation is described as one geologic unit (section C-C' and 
D-D'', fig. 3). 

In the Carolina area, the Cibao overlaps the San Sebastic!n and is believed to rest 
directly on the bedrock formations of tuff and volcanic rocks. Here the formation is about 
130 It (40 m) thick. 

In places the Cibao forms topographic ridges but more commonly makes up the lower 
slopes of hills and mogotes capped by the more resistant Aguc1da and Aymamc5n Limestones. 
In the San Juan area exposures of the Cibao are evident at the base of Montes San Patricio, 
Montes de Canejas, and the smaller hills south of the San Jos~ Lagoon, Figure 5 is an .... 
outr;rop map of the Cibao Formation showing structure contours on the top of the formation. 

Aguada Limestone 

The Aguada Limestone of Miocene age is a transitional formation between the Cibao 
marl and the relatively pure crystalline limestone of the overlying Aymam6n Limestone 
(fig, 3). Briggs and Akers (1965) described the Aguada on the north coast as "hard, thick
bedded to massive calcarenite and dense limestone interbedded with chalky limestone and 
marl; commonly containing some quartz grains and locally thin-bedded near top." It ranges 
i.n thickness from l 00 to 250 ft (30 to 75 m) in outcrop in the study area. South of the 
Bahfa de San Juan, the hard crystalline beds occur in the upper part while the softer and 
marly beds predominate in the lower part (Gelabert, 1964). 

The Aguada is a ridge former and together with the Aymam6n Limestone makes up most 
of the rnogotes in the San Juan area. Except for these last remaining vestiges of the great 
karst region to the west, the limestones in San Juan have been largely eroded away and 
covered with alluvial clay, sand, and beach deposits. 

Aymam6n Limestone 

The uppermost limestone, the Aymamc5n of Miocene age, is exposed as case-hardened 
caps on a few hilltops in Montes de Canejas and in the small hills around the juncture of 
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• Cano Mart!n Pena and the Laguna San Jos~ (fig. 3). Elsewhere it lies beneath a mantle of 
alluvium and other surficial deposits. The following description of the formation is given 
by Zapp, Bergquist, and Thomas (1948), "It consists almost entirely of very dense 
conchoidally fracturing limestone of white, light gray, buff and rose colors; unit is quite 
uniform over its entire outcrop and throughout its entire thickness." The map by Monroe 
and Pease (1962) of the Bayamon quadrangle shows the limestone outcrops, both of the 
Aguada and Aymamon to ·be quite extensive, forming the tops of many of the haystack hills. 
In the Bayamon area the Aymamon is either pink or white, well indurated, usually dense 
limestone, 215ft (65 m) thick were exposed. Kaye (1959) estimates the thickness of the 
Aymamon to be as much as 2, 000 ft (6 00 m) at the coastline. Geophysical studies at Palo 
Seco indicate an aggregate thickness of middle Tertiary limestones (Aguada and Aymam6n) to 
be about 3, 000 ft (9 00 m). 

Surficial Deposits 

._A variety of alluvial, terrace, blanket sand, beach, and dune deposits ranging in age 
from Miocene to Holocene mantles the bedrock over much of the study area. Terrace and 
blanket sand deposits are sometimes referred to as old alluvi.um-:/ and form a veneer of red 
to white silty clay, sand and clhy, and sand over the older formations. The thickness of 
these deposits may be more than 100 ft (30 m) in San Juan {fig. 6). 

A blanket of loosely cemented dune sand of Pleistocene age overlie the Santurce and Old 
San Juan areas. The dune sand is composed of quartz and calcite grains, cemented in a 
calcite mat'r.ix. The Holocene deposits include beach sand, swamp and lagoon mud, and 
rece.nt alluvium or flood-plain deposits of the existing river systems. 

HYDROLOGY 

Rainfall on the inland mountain slopes drains into four main catchment areas--R!o 
Grande de Lofza..,. R!o Piedr9-s, R!o de Bayam6n, and R!o de la Plata (fig. 1). For the most 
part, these basins lie on relatively impervious volcanic rock; runoff is rapid, commonly 
resulting in flash flooding in the lower urbanized reaches of the streams. 

Water infiltrating the volcanic rock flows largely through the weathered zone and then 
into stream valleys. Some ground-water flow through the volcanic rock may ultimately 
recharge the Tertiary sand and limestone aquifers. 

i\The sand and limestone aquifers of the coastal plain are the principal water-bearing 
formations in the San Juan area. Recharge to these formations is principally on their out
crops by rainfall and infiltration of streamflow, and discharge is principally into swamps 
and lagoons along the coastline). Discharge from the confined zones of these aquifers 
probably is by vertical leakage to the overlying formations. 
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A possible secondary source of recharge to the aquifer in urbanized areas is leaky water 
and sewer lines. 

In the following section of the report, the terms specific capacity, transmissivity, and 
hydraulic conductivity will be used in reference to the hydraulic properties of the aquifers. 
Specific capacity, expressed in ga lions per minute per foot of drawdown or cubic metres per 
second per metre of drawdown is, as the units indicate, the yield of a well divided by the 
difference between the nonpumping and pumping water level (drawdown) in a well for a time 
period. The duration of discharge in this report is for a period of 8 hours. Hydraulic con
ductivity (formerly referred to as coefficient of permeability) is the voltime of water that will 
pass through 1 ft2 (1 m2) of an aquifer·in 1 .day; wherea.s,. transmissivity is the volume of 
waterthatwill pass through a 1-ft (1-m) wide vertical section, the full thickness of an 
aquifer in 1 day. Hydraulic conductivity is expressed in (ft3/clay)/ft2 [cubic feet per day 
per square foot] or ft/day [feet per day]. Transmissivity is expressed as (ft3/day)/ft 
[cubic feet per day per foot] or tt2/ day [feet squared per day]. In metric terms, hydraulic 
conductivity is expressed as (m3/day)/m2 [cubic metres per day per square metre] or 
m/day (metres per day), and transmissivity is (m3/day)/m [cubic metres per day per 
metre] or m2/day [square metres per day]. 

Wells in the metropolitan area are often perforated the entire length of their casings. 
Consequently, wells starting in the unconfined aquifers may be completed in the confined 
aquifers and tap both zones. Composite yields and water levels commonly result. Often 
the yield of a well is controlled to a large degree by the most permeable aquifer tapped, and 
the water level in a well may be higher or lower than that in the unconfined aquifer owing to 
the head effects of the lower confined aquifer. Consequently, direct use of well data to 
describe well performance and aquifer characteristics can be misleading. Variations in 
transm:issivity of the coastal aquifers shown in figure 3 are primarily a composite of the 
transmissivity of the various water-bearing units. 

Ground-VVater Levels 

Altitudes' of the water surface in the volcanic and sedimentary rock unconfined aquifers 
and of the potentiometric surface df the confined zones of the Sl?dimentary rock aquifers are 
shown in figure 7.; The water surface in the volcanic rocks reflects the control exerted by 
surface drainage features with ground-water discharge being primarily to streams. But it 
also shows that in interbasin areas there is some ground-water discharge from the volcanic 
rocks directly to the sedimentary rocks as indicated in the Montes de Hatillo area, south 
of Hato Rey. Ground-water levels in the unconfined aquifers of the sedimentary rock also 
show control exerted by surface-drainage features along the major rivers. The potentio
metric surface of the confined zones of the aquifer, in contrast, reflects the head created 
by the ground-water levels in the recharge area and friction losses in the aquifer. 

Observations of the ground-water levels (fig. 8) show that recharge generally occurs 
during the rainy season from August through November, with a secondary recharge period in 
April or May. Recharge, however, can occur at any time of the year as the result of major 
rainstorms. 
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Water-level fluctuations reflect the hydraulic characteristics of the aquifers. The 
Candelaria well 64 (fig. 8) is situated on the high plateau west of .Bayamon, the recharge 
area for Tertiary formations in the Bayamon area. The wide fluctuation of the water levels 
in the well indicates the generally low permeability and porosity of the Cibao Formation. A 
water-level high of 58ft (18m) below land surface was reached in late 1966, following 
several successive wet years. The low water level of record was 99 ft (30 m) below land 
surface in mid-1964, in response to the dry years of 1963-64. Ordinarily there is'about a 
1O-ft (3-m) variation between the high-water levels in the rainy season and the low levels 
in the dry season in this well. 

The Truman well 142 (fig. 8), along with a number of other Puerto Rico Aqueduct and 
Sewer Authority wells in San Juan, is used to supplement municipal supply during dry periods 
when surface-water storage is low. Measur.ements were taken in the Truman well, both 
under nonpumping and pumping conditions. The well shows only very modest changes in 
water level from a high of 13 ft (4. 0 m) to a low of 24 ft (7. 3 m) below land surface. The 
low level was primarily a reaction to the drought of 196 3-64, when the well was being 
pumped continuously. Because of the high permeability and storage of the limestone, a more 
constant water level is sustained during adverse conditions than in the less permeable Cibao 
and San Sebastic!n Formations. 

Recharge 

The average annual recharge to an aquifer or aquifer system determines the long-term 
yield that can be obtained without depletion or other damage to the aquifer. Recharge 
usually occurs on the outcrop surface of the aquifer either from the infiltration of rainfall or 
from surface water from streams that flow across the outcrop. Occasionally recharge will 
be from underlying or overlying water-bearing formations. 

Rainfall is usually the principal source of recharge. Even then a combination of certain 
conditions must occur before recharge will result. Rainfall must be sufficient to overcome 
soil moisture demands and yet be of low intensity for maximum infiltration to occur. As 
these conditions are usually reached only during the rainy season, recharge is cyclic. 

The condition of the outcrop area that receives recharge is also critical--the surface 
must be permeable. Throughout metropolitan Sari Juan, the recharge areas of the aquifers 
are being urbanized. High-density housing, streets, and other impervious surfaces are or 
will greatly impair the receptivity of the recharge areas of the aquifers. 

/ I 

'(The principal recharge areas in the Bayamon area are the high plateau or ridge of Aguada 
and Aymamon Limestones lying on top of the Cibao Formation and the outcrop area of the 
Cibao and San Sebastian Formations to the south (figs. 3, 4, and 5). Important to the re
charge on the plateau and the area to the south are the large areas of blanket sand forming 
an absorbe.!'lt surface through which raJnfa 11 can percolate to the underlying limestone and 
sandstone} Water infiltrating the ridge flows either northward through the Aguada Limestone 
or down·ward through the Cibao Formation and south to the San Sebastian Formation (see fig. 
3, section A-A'). · 
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In the San Juan-Carolina area, recharge to the San Sebastian Formation is derived from 
rainfall on the outcrop area, in places mantled by alluvium, from flow losses from the R!o 
Piedras in the intake area, and from underflow through the weathered zone in the volcanic 
roeks of Montes de Hatillo. Recharge to the Cibao Formatior, to the Aguada Limestone, and 
to Aymam6n Limestone is primarily from rainfall on the outcrop area of the Cibao, by percola
tion through the alluvium mantling these formations, and to a lesser extent through isolated 
limestone mogotes. 

Within the .Carolina area, a mogote ridge, Cerro San Jose (fig. 3; section D-D') is a 
source of recharge to the limestone and possibly to the underlying sand aquifer of the Cibao 

·Formation. The water-table map (fig. 7) indicates a low swell in this area that may indicate 
the contribution of loca 1 recharge. 

Recharge to the aquifers of the metropolitan area is undoubtedly being reduced by exten
sive urbanization of the intake areas. It is possible that much of the natural recharge that 
has been lost because of roads, housing, .and other impervious structures is being made up 
by leakage fromwaterand sewage mains. The 28 x 106 gaVday (1.2 m3/s) unaccounted 
loss ifrom the metropolitan distribution system lends credence to this possibility. 

Volcanic Rocks -· 
/l'he bedrock aquifer consists of consolidated rocks principally of marine volcanic origin. 

These include sfltstone, tuff, breccia, andesite, and limestone of Cretaceous and early 
Tertiary age. Usually these rocks are fine grained and tightly compacted and do not yield 
water freely to wells. Water that is available flows through cracks, fractures, and bedding 
planes in the weathered zone of the bedrock .'J In general, the water-bearing zone is a sur
ficial mantle as much as 300ft (90 m) thick: 

Wells producing from the bedrock aquifer are chiefly in the eastern half of the metropo
litan area tapping Tertiary-Cretaceous siltstone underlying the Montes de Hatillo and the 
Carolina area. The average yield of 25 wells is 52 gaVmin (3.3 Vs) with a maximum yield 
of 300 gaVmin (19 1/s). Specific capacities of wells averaged 1.4 (gal/min)/ft [2,9 (1/s)/ 
m] of drawdown. No wells are known to tap the Cretaceous limestone in the Carolina area; 
however, modest yields possibly could be derived from this formation if metamorphism has 
not destroyed the original porosity or if secondary solution openings have developed, 

Sedimentary Rocks and Surficial Deposits 

The Tertiary sedimentary rocks comprise the principal aquifers of the coasta1 lowlands. 
Water-bearing units in these rocks range in composition from sand and gravel to nearly ·pure 
limestone. 

Quaternary sediments predominately of alluvial origin, mantle the Tertiary rocks through
out much of the area. Clay and silt are the principal constituents of these deposits in the 
coastal areas, but inland in association with the mogotes of Tertiary rocks are high-level 
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terrace deposits commonly referred to as blanket sands. Water-bearing sand and gravel 
lenses are often found in the valley alluvium deposited by present-day rivers. 

The water-bearing units of all the formations are hydraulically interconnected to some 
degree. The San Sebastian Formation and the lower part of the Cibao Formation are water
table aquifers in their recharge areas but become artesian seaward. The upper part of the 
Cibao Formation, the Aguada and Aymam6n Limestones, and the Quaternary sediments are 
water-table aquifers. 

San Sebastian Formation 

In the past years, the San Sebastian Formation was not recognized as a major aquifer in 
the metropolitan are'a. Reexamination of well records, however I shows that many wells 
formerly assigned to the alluvial aquifer actually tap the San Sebastian Formation. In the 
metropolitan area 1 the San Sebastian is comprised predominantly of sand and some gravel 
with local limestone lenses--a sharp contrast to the typical grc1velly clay that comprises 
the formation farther to the west. 

In the outcrop area I ground water in the San Sebastia'n and basal Cibao is unconfined. 
Downdip (seaward), however, clay zones in the middle part of the Cibao form a confining 
layer creating confined conditions in the underlying rocks. From the vicinity of the R!o de 
Bayamdn east, it is possible that the clayey alluvium overlying the San Sebastian and Cibao 
Formations also acts as a confining layer.. That this is the case becomes more plausible 
when H is considered that the Cibao Formation is predominantly a sand in the San Juan
Carolina area and the confining clay zone in the middle of the Cibao is generally missing. 

Yield of wells tapping the San Sebastian Formation-:-Mucarabones Sand is low to moderate. 
Well yields range from 13 to 800 gal/min (0.8 to 50 l/s) 1 with an average of 244 gal/min 
( 15.4 1/ s). Many wells have been abandoned because of low yield, particularly those lo
cated near the featheredge of the formation's southernmost outcrop. The specific capacities 
of wells are modest and average 3 .1 (gal/ min)/ ft ( 0. 6 4 (1/ s)/ m] of drawdown. 

Cibao Formation 

Of the formations containing fresh water in the western part of the metropolitan area 1 

the Cibao is the thickest; yet it has the least favorable water-bearing properties 
largely because of the clayey nature of the formation. There are·, however, horizons of 
limestone and sand that contribute appreciable quantities of water to wells ... The limestone 
horizons in the upper part of the Cibao Formation merge with the unconfined aquifer of the 
San Sebastian Formation. Between these water-bearing units is an ill-defined section of 
clay or clay lenses that acts as a confining layer. 

The Cibao Formation thins in the eastern part of the metropolitan area and the clay con
fining layer between the upper and lower membE!rs of the format:Lon essentially disappears, 
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The Cibao Formation can be considered to be a transition formation between the sandy 
San Sebastian Formation and the relatively pure Aguada and Aymamon Limestones. As such 
it is part of both water-bearing units. 

Throughout much of the metropolitan area 1 it is often difficult to determine~ from which 
unit a well in the Cibao is obtaining its water. 

In the Bayamon area 1 wells in the Cibao Formation are located along Highway 2 on the 
plateau-like ridge which is also a major recharge area for this formation •. Practically all the 
wells have low yields 1 low specific capacities 1 and a diversity of water levels. Wells 
along the ridge oft~n tap the shallow water...:.bearing zones perched in limestone overlying the 
clay horizon and a deeper water-bearing zone in the lower marl of the Cibao. For example, 
in we·ll 118 (fig. 3). water cascaded from the p13rched zone to lower levels of the ground-water 
surface 280ft ( 85 m) below. To make the well useful, it was backfilled to within 80ft (24 
m) of the surface to tap the perched water. 

Other examples of the water levels in wells becoming lower with depth are evident on the 
Bayamon ridge. Well 87 (fig. 3):, a shallow well, has a water level of 5 ft (1 .,5 m) below 
land :surface, and a deep well nearby (well 91) has a water level of nearly 100ft (30m) below 

·land :surface. In the same general area an 80·-ft (24-m) well (well 66) has a water level of 
56 ft (17 m) and a 130-ft (40-m) well (well 75) ·has a water level of 126 ft (3 8 m). The differ
ences can be explained in section A-A' (fig. 3) by imagining that the d~eper wells intersect 
surfaces of lower head that emerge on the sidE~S of the water-table mound. Shallow wells, 
on the other hand, intersect potential lines of higher head found near the top of the mound. 

Wells in the report area tapping the Cibao Formation give a wide range in yield: 0 to 510 
gal/ min (0 to 32 V s) I but average only 120 gal/ min ( 8 1/ s). Specific capacities of wells 
are'low, averaging 3.1 (gal/min)/ft [0.64 (1/s)/m] of drawdown for 24 wells. A water-
level recovery test run on a well ..in San Juan gave a transmissivity of 160 ft2/day ( 15 m2/day) 
indicating properties of a confining bed rather than an aquifer., 

Aguada Limestone 

The Aguada Limestone attains its permeability and porosity from solution openings in the 
rock. In the course of geologic time, percolating ground watm has dissolved the soluble 
material leaving openings from the size of capillaries to huge caverns I often crosscut by 
solution pipes or fracture crevices. Generally the average texture of these solution openings 
in the Aguada is from finger to fist size, not large enough for subterranean rivers but capable 
of supporting large yields to wells. Many large caverns and vertical pipes, carved during 
and before the Pleistocene age, are now filled with clay and sand plugs which actually tend 
to reduce porosity. Most of these plugs appear to be above the water table and may not 
affect the water-bearing capacity of the saturated zone •.. The average yield from 50 wells 
is 540 gal/min (34 1/s). 
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Aymam6n Limestone 

The Aymam6n Limestone is similar to the Aguada Limestone but contains salt water 
throughout most of the metropolitan area. The lower part of the Aymam6n is slightly less 
permeable than the Aguada 1 but scattered well data indicate the upper part of the Aymam6n is 
more permeable. The average yield of the Aymam6n to 21 wells is 455 gal/min (29 1/s). 
The upper part of the Aymam6n along the coast yields as much as 2 1 000 gal/min (130 1/s) of 
salt water. 

Artesian Aquifer 

The San Sebastian Formation and the basal part of the Cibao Formation comprise a single 
water-bearing unit that in much of the metropolitan area is a confined aquifer.· These forma
tions are distinctive in the Bayam6n area but tend to grade into each other to the east. 

Aquifer Hydra.ulics 

The transmissivity of the aquifer 1 largely computed from specific-capacity data, varies 
from less than 150 to 2 1 000 tt2/day (14 to 185m2/day). The transmissivity and storage 
coefficient from well 89 at the foot of Montes de San Patricio are typical of thE? aquifer. An 
aquifer test (Unklesbay 1 1945) yielded a transmissivity of 1 1 000 tt2j day (9 3 m2/ day) and a 
storage coefficient of 1. 3 x 1 o-4 indicative of confined conditions. The well was pumped 
for 26 hours at an average rate of 400 gal/min (2!5 V s). 

An estimate of ground-water flow through the aquifer can be made using the formula 

where: Q 

T 

I 

L 

= 
= 

= 
= 

Q = TIL 

quantity in cubic feet per day (cubic metres per second) 

transmissivity in square feet per day (square metres per day} 

gradient of potentiometric surface in feet per foot (metres per metre) 

width of aquifer under consideration in fE3et (metres). 

Using the data from the above aquifer test as representative of the transmissivity ~f the 
confined aquifer and the potentiometric gradient in the vicinity of Montes de San Patricio, 

then Q - 1 
1 
000 ft2/ day x · 4 3 ft x 5, 2 80 ft 

5,280 ft 

Q = 43,000 tt3/day [322,000 gal/day) flow per mile width of aquifer parallel to 
the coast, or in metric terms 760 (m3/day)/krn. · 

The intake area of the artesian aquifer covers approximately 15 mi2 (39 km2). Average 
daily recharge derived principally from rainfall is estimated at 0. 75 (106 gal/day)/mi2 
[1,100 (m3/day)/km2] of outcrop area--a total of about 11 x 106 gal/day (42,000 m3/day) 
or 20 percent of the average rainfall, 52 x 1 o6 gal/ day (19 7, 000 m3/ day). If recharge is 
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evenly distributed over the 3 8 mi2 (9 8 ·km2) of the coastal plain believed to be underlain by 
the aquifer, an estimated yield of 0.30 (106 gal/day)/mi2 [440 (m3/day)/km2) is available, 

T'he potentiometric surface o~ the confined zone is above land surface in much of the 
low-lying coastal plain (fig. 7). Wells in those areas that tap this unit often flow. Known 
flowing wells occur in the lower ~alleys of the Rfo de Bayam6n and the R!o Piedras and the 
coastal plain south of San Jose Lagoon. The largest of these has a flow of 275 gal/min (17 
1/s). The head in the aquifer at the well is 1 S ft (5 m) above land surface. It is likely that 
many other wells in the low-lying areas that tap the confined zone would also flow were their 
castings not perforated in the overlying limestones 1 thus permitting water from the artesian 
zone to flow into the limestone. 

Water-Table Aquifer 

The upper part of the Cibao Formation and the Aguada and Aymamc5n Limestones forms a 
prolific unconfined aquifer. The freshwater part of the aquifer ranges from about 2 mi (3 km) 
in width in the Bayam6n area to less than 1/2 mi (1 km) in width in the Carolina area. 

Yields of 71 wells in the unconfined aquifer range from 30 to 2,500 gal/min (2 to 160 1/s) 
and average 510 gal/ min (32 1/ s). Specific capacities of wells are high, averaging 41 (gal/ 
min)/ft [ 8. 5 (1/ s)/m] for 42 wells. In an earlier study, Bogart and others (1964) indicated 
an average yield of 400 gal/min (25 1/ s) from 29 wells, and an average specific capacity of 
53 (gal/ min)/ft [ 1 .1 (l/ s)/ m] from 20 wells, for the limestonE~ aquifer. In thE~ present 
study, transmissivities computed from speci~ic-capacity data showed a range of from 7, 000 
to 135, 000 tt2/ day (6 SO to 12,5 0'0 m2/ day) indicating the high conductivity of the. aquifer. 
The average transmissivity computed from specific-capacity data is 13,000 ft2/day (1, 200 
m2/day). 

(The greatest production potential of the unconfined aquifer is in the Bayarn6n area (fig. 
9) where the freshwater zone of the aquifer not only has its greatest extent but the recharge 
area is extensivefin comparision with the areas to the east . 

.. ..-··· 

: Two major well fields operated by the Puerto Rico Aqueduct and Sewer Authority are 
locatt':!d in the Bayamc5n area (fig. 1). The Campanilla field tapping the Aguada Limestone has 
wells yielding as much as 1, 000 gal/min (63 1/s). Average specific capacity of five wells 
is 6 3 ({Ja't/ min)/ ft [ 13 (1/ s)/ m]. 

The Sabana Seca field taps the Aytnam6n Limestone and the upper part of the Aguada 
Limestone. Yields range from 500 to 1,000 gal/min (32 to 63 1/s) in the 10 wells in the 
field.. During summer and fall of 196 8, production from the field was 4 .• 3 x 1 o6 gal/ day· 
(0 .19 m3/ s). Water quality, however, was affected by salt-water encroachment from the 
R(o de Baya116n estuary. The wells 1 in an east-west line on the west bank of the estuary, 
showed a declining chloride concentration away from the estuary. The well nearest to the 
estua1ry had a chloride concentration of 36 0 mg/1 (milligrams per litre\, The chloride 
concentration of the next six wells in line progressively decreased with distance from the 
estuary I but all exceeded l 00 mq/1. 
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During an aquifer test in the Sabana Seca well field I the production well (well 2201 
fig. 3) was pumped for 4 days at a rate of 615 gal/ min (39 l/ s), with a drawdown of 12.5 ft 
(3.8 m) and a specific capacity of 49 (gal/min)/ft [10 (1/s)/m]. Measurements made 
during the test showed drawdowns of less than 0. 5 ft (0 .15 m) in observation wells 1, 000 ft 
(300 m) from the pumped well. 

Computed transmissivity was 160,000 to 240,000 ft2/day (14,900 to 22,300 m2/day) 
and coefficient of storage was 0. 001 (Leggette, Brashears and Graham, 1969). 

Transmissivities computed from specific-capacity data on individual wells in the field 
are much less, 4,500 to 27,000 ft2/day (420 to 2,500 m2/day) than those computed utilizing 
the aquifer test. The discrepancies are attributed to well entrance losses which tend to 
reduce the specific-capacity values and the corresponding transrnissivities. Use of properly 
designed wire-wound or shutter-type screens 1 in places of perforated casing could reduce 
entrance losses and thereby improve specific capacities to several hundred gallons per 
minute per foot of drawdown. 

Static water levels in the Sabana Seca well field are from 2.9 to 5.6 ft (0.9 to 1. 7 m) 
above sea level. Accordingly, at these levels the fresh water-salt water interface should 
lie at depths of 120 to 225 ft (37 to 69 m) below sea level (the depth to salt water below sea 
level increases approximately 40ft [12m] for each 1-ft [0.3-m] increase in water-table 
altitude above sea level). Consequently any stress put on the well field in a sustained 
long-term pumping effort could readily lead to a salt-water intrusion problem. 

The ground-water flow through the aquifer can be estimated from the aquifer-test data 
computed at Sabana Seca. Using the formula: Q = TIL, it is found that about 600,000 
tt3/day (4.5 x 106 gal/day) of ground water is moving through a 1-mi (1.6-km) wide strip 
of aquifer to a seaward discharge area or about 25 x 1 o6 ga 1/ day (1 .1 m3/ s) in the area 
between the Rfo de la Plata and the Rfo de Bay a mon. Large variations in this discharge can 
occur when the ground-water gradient, normally about 3 ft/mi (0 .6 m/km), is changed owing 
to tidal effects, seasonal changes in rainfall, droughts, and pumpage. 

The limestone area between the Rfo de Bayamon and the Rfo de la Plata and to the divide 
south of Highway 2 includes about 28 rni2 (73 krn2). ) The principal drainage from the lime- _. 
stone is ground-water flow toward the sea and, to a fesser extent, to the main stream 
systems of the Rfo de Bayamc5n or the R!o de la Plata. An estimated 20 mi2 (52 km2) of 
limestone terrane containing fresh water drains toward the coast:] Water-budget studies 
made in the Tortuguero area to the west (Bennett and Giusti, 1972) show the approximate 
recharge to the karst limestone, which is on the order of 1 (1 o6 <;Tal/ day)/ mi Z [ 0. 02 
(m3/ s)/km 2 ]. Applying this magnitude of recharqe to the coastal drainage between the Rfo 
de la Plata and the Rfo de Bayamon, an estimated 20 x 106 gal/day (0.9 m3/s) is recharge 
to the aquifer as 'compared with approximately 25 x 106 gal/day (1.1 m3/s) discharge 
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computed above. At the present time, about 10 x 1 o6 gal/ day 
wens from the aquifer I mainly in Campanilla and Sabana Seca. 
on the aquifer is roughly half the estimated recharge rate. 

(0, 44 m3! s) is pumped by 
The current artificial draft 

In the San Juan-Carolina area, fresh water in the unconfined aquifer is found only in the 
upper part of the Cibao Formation and the Aguada Limestone.. Well yields of more than 2, 000 
gal/min (130 1/ s) can be obtained from the fresh-water part of the aquifer in the San Juan 
area; although, the yields usually are restricted to less than 200 gal/min (13 1/s) depending 
upon the proximity of the salt-water front. Data are too few to give a valid evaluation of 
the unconfined aquifer in the Carolina area. Akers (written commun., 1965) reported a well 
yielding 2,500 gal/min (1581/s) of marginal-quality water (350 mg/1 chloride) in the lime
stone, east of the Rfo Grande de Lofza. 

Estimates of transmissivity and· ground-water gradients in San Juan indicate that sea
ward ground-water discharge through the aquifer is on the order of 1 (1 o6 gal/ day)/ linear 
mi [ 27 (1/ s)/linear km], approximately, along the fresh-water contact. The apparent 
recharge area for the unconfined aquifer, however, does not appear to be extensive enough 
to supply the required volume of water. Recharge to the unconfined aquifer could be 
augmented by lateral flow from the unconfined part of vertical flow from the confined part of 
the San Sebastian Formation and lower part of the Cibao Formation a.nd leaky water or sewer 
mains. 

The Aymamon Limestone is part of the unconfined aquifer and in the San Juan-Carolina 
area it contains mostly salt water. Wells tapping the Aymamc5n near the sea yield as much 
as 2,000 gal/min (130 1/s) of salty water. 

Surfic.ial Deposits 

The surficial deposits are not an important source of water in the San Juan area, though 
they do serve as a conduit for recharge to underlying aquifers. The Pleistocene eolianite 
deposits along the coast yield water high in chloride concentration, mainly to shallow wells. 
Locally, in Carolina, a few wells tap abundants upplies from Holocene alluvial deposits. 
Sources of fresh water, formerly described ~s recent alluvial deposits, are often sand and 
gravel deposits of the San Sebasti~n Formation. Examination of more than 100 driller's logs 
from wells in the San Juan area show the alluvial deposits to be highly clayey and 
relatively unfavorable for the development of wells; except possibly in some stream valleys. 

Yields from several industrial wells tapping the alluvium of the Rfo Grande de Lofza on 
the eastern edge of the study area are as much as 700 gal/min (44 1/ s), but they are not 
typical of well yields from the alluvium in the metropolitan area. Records available "for 1 7 
wells in surficial deposits show a median yield of 60 gal/min (3. 8 1/s). 

Surface Water-Ground Water Relationship, Rfo de Bayamon Basin 

The base flow of streams is ground-water discharge from the adjacent aquifers. Base 
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flow, therefore, can be an indicat,ion of the long-term yield of an aquifer and also of the 
long-term average recharge to the 'aquifer. 

An analysis of the total and b.ase flow of the R!o de Bayam<5n was made for different time 
periods 1 to verify, where possible, estimates of recharge and qround-water discharge deter
mined by analyses of hydraulic data obtained from the performance of wells tapping the 
aquifers in the San Juan area. 

The R!o de Bayam6n basin encompasses an area of about 95 mi2 (246 km2). The river 
rises iin the mountains about 20 mi (32 km) inl<wd and flows northward to the sea. The upper 
two-thirds of its course is incised in a complex of Cretaceous age volcanic rocks, whereas 
the lower third flows over Tertiary age sediments and younger, predominantly Holocene age 
surficiial deposits. The gradient of the channel changes abruptly from 95 ft/ mi (18 m/km) 
on the volcanics to 11 ft/mi (2 rn/km) on the sedimentary rocks and surficial deposits of the 
coastal plain • 

. The R!o de Bayam6n, as mentioned earlier, is a highly regulated s'tream. In August 19 70 1 

diversions from the Bayam6n system were 5. 56 x 1 o6 gal/ day (0. 24 m3/ s) from the Lago de 
Cidra 1 15.32 x 106 gal/day (0.67 m3/s) from Old San Juan Dam, and 7.42 x 106 gal/day 
(0.33 m3/s) from Santa Rosa--a total of about 28 X 106 gal/day or 43 ft3/s (1.2 m3/s). 

Streamflow is augmented by fndustria l and municipal sewage effluent discharge to the 
R!o de Bayam6n and its tributaries. In August 1970, the Guaynabo sewage treatment plant 
discharged an average of 2. 5 x 1 o6 gal/ day (0. 11 m3/ s) of secondary-treated sewage to the 
R!o Guaynabo. An industrial plant on the Rfo Minillas and two plants on the Rfo Hondo had 
a combined disposal capacity of 1.14 x 106 gal/day (0,05 m3/s) ~ A fourth industrial plant, 
north of Bayam6n, contributed 1. 04 x 106 gal/ day (0, 046 m3/s) of sewage to the R!o de 
Bayam6n. The total recorded contribution of sewage effluent to the Rfo de Bayam6n in August 
1970 was about 6 x 106 gal/day or 9 ft3/s (0.26 m3/s). 

Figure 10 shows the relationship of rainfall at Hato Tejas to discharge at the Rfo de 
Bayam6n at Bayam6n (station SO Q480 00) corrected for diversions. Runoff is approximately 
35 percent of precipitationfor the 4 years of record. Giusti and L6pez (1967) calculated 
runoff as 33 percent of precipitati'on for 8. years of record on the adjacent Rfo de la Plata 
basin.. Figure 10 also shows that evapotranspiration for a 70-in (1, 780-mm) annual rainfall 
would be about 52 in (1, 3 2 0 mm), or about double the runoff. 

Figure 11 shows a series of curves corresponding to a· given chance, or probability, 
that a certain daily discharge will be equaled or exceeded in a given month, Mean daily 
discharges are plotted on the vertical ax i.s and months are represented along the horizontal 
axis. The curves show, in a qualitative way, the behaviour of the stream reg:imen in the 
basin and the role of ground water to streamflow. 

The 90-percent curve corresponds in general to base flow and has the same variation as 
the seasonal fluctuation of the ground-water surface. The 1-percent curve, on the other 
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hand, follows a pattern similar to the monthly rainfall in the basin, as high, infrequent flows 
or floods are in direct response to intense rains. 

The minimum flow in the 10-percent curve is in February, when storm runoff is least; 
whereas, the minimum in the 90-percent curve is in May, when the ground-water surface and 
base flow are lowest. The 1 0-percent curve shows highs in May and August, when rainfall 
and runoff are greatest; while, the 90-percent curve shows a high in October, when the 
ground-water surface is high and base flow is greatest. 

Figure 12 shows the discharge, diversions, and sewage inflow of Rfo de Bayamon near 
Bayam6n (station 50 0478 50) and Rfo de Bayam6n at Bayamc~n (station 50 0480 00) for the 
first 4 months of 1966. The basin above both stations overlie volcanic rocks. The sites 
diHer geologically only in the valley floor; for about 2 mi (3 km) above Rio de Bayamon at 
Bayam6n, the valley is filled with alluvium • ..-

Base flow at the two stations, shown by the depletion curves, was high in early January; 
as the result of extremely heavy rainfall in the latter part of 1965. The first 3 months of 
1966, however, were very dry with little rainfall, and the base flow reflects the depletion of 
ground water in storage in the volcanic rocks due to the lack of recharge. The steeper slope 
of the depletion curve of Rfo de Bayam6n at Bayam6n is attributed to losses of base flow to 
the: alluvium in the riverbed. 

Table 1 gives the average daily base flow per unit area for January, February and March 
1966, at each station and also for that part of the basin between the stations. In January 
base flow was essentially the same at both stations. It can be concluded that the alluvium 
above the lower station was saturated and that ground-water discharge from the volcanic 
roc,k was at or near maximum. The following months show a steady decline in base flow at 
the upper station from a maximum of 1 • 2 8 to 0. 7 3 (ft3/ s)/ mi2 [ 14.0 to 8. 0 (1/ s)/km2]. 
Short-term data for drought periods indicated the ground-water contribution to streamflow fron 
the volcanic rocks may be as small as 0.5 (ft3/s)/mi2 [5 (l/s)/km2]. 

In February and March, the area between the two gaging stations showed a major declinP 
in flow per unit area that is attributed to infiltration of streamflow into the alluvium. In both 
months, the apparent daily loss was about 0. 3 (ft 3j s)/ mi2 [ 3 (1/ s)/km2] or about 6 x 106 
gal/day (0.26 m3/s) in 2 mi (3 km) of stream channel. 

Downstream from the gaging station Rfo de Bayamon at Bayamon (station 50 0480 00) the 
river flows on alluvium across the outcrop of the San Sebastian Formation. Measurements, 
corrected for sewage inflow, made upstream and downstream of the outcrop of the San 
Sebastian Formation (area 1.3 mi2 or 3.4 km2) on February 19, 1962, when base flow was 
high, showed a ground-water contribution of about 0. 3 (ft3/ s)/ mi2 [ 3 (1/ s)/km2] to the 
stream. On March 4, 1963, at a low base flow a net loss of about 0.6 (ft3/s)/mi2 [7 (l/s)1 

km2] was computed. 

/ 
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Table 1.--Base flow of· the R!o de Bayam6n, January-March 
1966 (Discharge is in cubic feet per second) 

Drainage, Base flow, Diversions, Sewage, Total base flow 
Station square mile Date daily daily daily Daily 

(ft3/s)/mi2 (km2) average average avE~rage average 

50 0478 50 41.8 Jan. 22 31.5 0 53.5 1. 28 
(volCanic (1 0 8) Feb. 15.5 27.0 0 42.5 1. 01 

rock only) Mar. 10.4 20.0 0 30.4 .73 

50 0480 00 71.9 Jan. 44 48 1 91 1. 27 
(alluvium (1 86) Feb. 12 52 1 63 .88 
over vol.:. Mar. 4 40 1 43 • 60 
canic rock) 

50 0480 00 30.1 Jan. 37.5 1. 25 
minus (78.0) Feb. 20.5 ~ 6 8 

50 0478 50 Mar. 12.6 .42 

Gain or loss in flow of the R!o de Bayam6n, as it traverses the Aguada and Aymam6n 
Limestones, is not known. In the basins west of the San Juan area, ground water from the 
limestone contributes from 21 to 50 percent of the runoff for seven major streams (Giusti and 
Be1nnett, in preparation). Because of the small areal extent of the limestones in the Bayam6n 
area, the ground-water contribution probably is considerably less, and it may be that there 
is a net loss from the R!o de Bayam6n to the limestone. 

. The average precipitation (computed by the Thiessen method) for the R!o de Bayam6n 
basin in 1963-66 was···64 in (l ,625 mm)·. Streamflow at Rfo de Bayam6n at Bayam6n station 
av1erages 28 in (710 mm) annually, including 8 in (205 mm) of diversions. Ground-water 
flow to the R!o de Bayam6n, but not accounting for losses to the alluvium upstream of the 
station, is largely fro~ Cretaceous volcanic rocks and is estima_ted to be 15 in (380 mm) per 
year. The daily ground-water· contribution to the river of ~- .1 (ft3/ s)/ mi 2 [ 12 (V s)/km2] 
was more than 50 percent of the total streamflow. , 

' ~ 

When ground-water levels are low, generally in the months of January through April, the 
alluvium and likely the Tertiary rock aquifers receive recharge from the river. In the upper 
2 mi (3 km) of the alluviated valley, maximum stream loss is about 3 (106 gal/day)/linear mi 
[0.08 (m3/s)/linear km] of channel. Downstream loss may be as great as 6 (lo6 gal/day)/ 
linear mi [o .16 (m3/ s)/linear km] where the river crosses the outcrop of the limestones. 

-On the coastal plain proper, the alluvium in and adjacent to the river channel is very fine to 
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clayey and the infiltration rate is probably much less than upstream._ Hydrographs of wells 
and water quality of the Sabana Seca well field indicate .some hydraulic connection between 
the limestone aquifer and the river. 

If streamflow is available 1 an estimated 20 x 1 o6 gal/ day (0. 9 m3/ s) probably is 
recharged to the aquifers during the dry months. During the rest of the year I the aquifers 
either are in balance with the stream system or contribute water to the stream. 

CHEMICAL QUALITY OF WATER 

Ground Water 

The chemical differences of ground water in the aquifers in the San Juan area are very . 
slight. The predominant ground water is a calcium bicarbonate type. Some ground water 1~"--· 
a sodium sulfate type; however, water of this type does not conform to any recognizable 
pat1tern of distribution. ~· 

Ground water generally becomes more mineralized from the mountain region toward the 
coast (fig. 13) where the occurrence of the more soluble lirriE:lstone formatiol1ts and seawater 
contribute to the mineralization of ground water. 

A summary of analyses of water samples from the unconfined aquifer, principally the 
Aguada Limestone, shows the water to be alkaline (pH 7.7 to 8.3), moderately high in 
dissolved-solids concentration (293 to 4,550 mg/1) and very hard (110 to 1,100 mg/1) but 
otherwise of good quality (table 2). The aquifer is susceptible to salt-water intrusion and 
the uppermost formation, the Aymam6n Limestone, contains brackish or seawater along much 
of the coastline. 

Ground water from the Cibao and San Sebastian Formations in both the unconfined and 
confined parts of the aquifer is considerably less' mineralized than the water from the lime
stone aquifer. A summary of analyses of water from these formations is given in table 3. 

For comparison, the median concentrations of dissolved solids, hardness and bicarbonatE 
for the Cibao and San Sebastian Formations are 36 3, 195, and 2 26 mg/1, respectively; 
whereas, the median concentrations for the limestone formations are 5 25 1 295, and 300 mg/1, 
respectively. 

Figures 14 and 1 S show the generalized distribution of chloride concentration and hard
ness in the unconfined aquifers in the metropolitan area. 
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Table 2. --Summary of chemical analyses of water from wells in 
limestone of the unconfined aqu:lfer (1 5 samples) 

Parameter 

Silica •••••••• 
Calcium ••...• 
Magnesium ••.••• 
Sodium . ....... . 
Potassium ••...•• 

Bicarbonate .•.. 
Sulfate .•••.•• 
Chloride .••.•. 
Fluoride •.•••.•. 
Nitrate ••..••.•• 

Dis solved solids •. 
Hardness •.••.•• 
Conductance (umhos) 
pH . ..... • ... . 
Temperature o C ••• 

Minimum 

9.5 
23 
5.4 

20 
.6 

160 
3.8 

22 
.o 
• 0 

293 
110 
517 

7.7 
25 

Concentration 

Maximum 

52 
190 
160 

1,570 
17 

396 
330 

2,400 

12 

4,550 
1,100 
7,6 80 

• 9 

8.3 
27.8 

mg/1 

Average 

29 
93 
28 

205 
3.7 

285 
56 

330 
.2 

2.6 

86 7 
344 

1,500 

26 .1 

Median 

30 
77 
18 
83 

2. 2 

300 
24 

120 
.15 
• 9 

525 
295 
920 

7. 8 
26 

Table 3. --Summary of chemical ana lyses of water from wells 
in sand of the confined aquifer (1 7 samples) 

Concentration, mg/1 
Parameter Minimum Maximum Average 

Silica ..••.•. 
Calcium .. 
Magnesium 
Sodium •.. 
Potassium. 

Bicarbonate •.••.•• 
Sulfate ••.••..••. 
Chloride •..•....• 
Fluoride ••.•••..• 
Nitrate ••••.••••• 

Dissolved solids .•• 
Hardness •......• 
Conductance (umhos) . 
pH • . • ..... . 
Temperature o C .•.. 

9.6 
14 

2.3 
10 
1.2 

120 
6 

17 
• 0 
. 0 

253 
45 

361 
7.3 

24.5 

56 
92 
20 

120 
46 

364 
170 
190 

• 4 
85 

619 
290 

1,070 
8.5 

2 7. 5 

29 

38 
57 
12 .. 9 
57.5 

5. 8 

230 
47 
57 

.14. 
7.5 

400 
195 
645 

25.7 

Median 

43 
58 
11 
46 

3 

226 
23 
34 

36 3 
195 
6 25 

.1 

.6 

8.0 
25.5 
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POSSIBILITIES FOR FURTHER INVESTIGATION 

Deep Test Well 

In metropolitan San Juan, a deep test well could be drilled to explore the geologic and 
hydrologic environment below 300ft (90 m). In the present state of knowledge, the geologic 
composition and structure beneath San Juan is largely unknown. The speCific objectives of 
a deep-well program would be threefold: 1) to test the sand and marl aquifer for artesian 
water at depth; 2) to determine the aquifer's hydraulic characteristics and extent of salt
water intrusion; and 3) to determine the feasibility of recharging aquifers through wells or 
subsurface storage of liquid wastes through wells. 

Artificial Recharge 

Further investigation could reveal if artificial recharge may have practica 1 application in 
San Juan.. Surplus runoff from upland streams might be used to recharge aquifers through 
wells or pits. The additional head might tend to move the salt-water front seaward, thereby 
safeguarding existing aquifers or possibly reclaiming a contaminated aquifer. The sand and 
marl aquifer possibly could be recharged through injection wells to create a reservoir to be 
tapped during drought. 

Specific sites that might be suitable for recharge include: 1) the foothills of Montes 
de Hatillo on the San Sebastian Formation intake area; 2) the Sabana Seca Naval Station 
between the mogotes of the Aguada-Aymam6n Limestone and in conjunction with this, the 
level of Cafio El Hato could be raised, thereby creating a hydraulic barrier to seawater 
encroachment; and 3) a recharge pit in the int~rri'l?<JOte valley, bottomed by the Cibao 
Formation and surrounded by Aguada Limestone hills, at Ft. Buchanan. The pit could 
recharge and freshen aquifers presently used in Las Palmas industrial area to the north. 
In adclition,recharge wells installed north of the industrial area could act as a hydraulic 
barrier to seawater intrusion. 

A collapsible dam or a tidal gate on the R!o de Bayam6n floodway, to prevent salt water 
from moving up the channel from the sea, has been considered by planners. Consideration 
might be given to an investigation of the effect on the aquifer with and without a control. 

Effect of Urbanization on Recharge Areas 

If runoff due to urbanization increases, thE~re should be concomitant decreases in 
ground-water recharge to the aquifers. Investigation could determine the effects of urbaniza
tion on the ground-water reservoir and the extent of seawater intrusion. Some recharge areas 
have been cemented over or otherwise destroyed by construction. 
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• 2.1.4 BAYAMON·LOizA REGION 

By Jose M. Rodriguez and Thalia D. Veve 

2.L4.A Location and Major Geographic 
Features 

The Bayam6n·Lofza region covers about 280 mi2 in 
the eastern North Coast area. It is bounded to the north 
by the Atlantic Ocean, to the west and south by the 
drainage basin divide of the Rio de Bayam6n, and to the 
east and south by the drainage basin divide of the lower 
Rio Grande de loiza (below Lago Loiza). Included in the 
Bayam6n-Loiza region are the Rio Bayam6n, Rio 
Piedras, and lower Rio Grande de Loiza drainage basins 
(fig. 2.1.4.A-1). The San Juan metropolitan area is not 
only the principal population center of the B~yam6n
Loiza region, but also of all Puerto Rico. 

The northern section of the Bayam6n-Lofza region 
consists of a coastal plain composed of deposits of 
sand, silt, clay, and sand. muck overlying limestone 
formations, which form the principal aquifer. The 
elevation of the land surface in the coastal plain ranges 
from mean sea level to about 100 feet above mean sea 
level. An almost continuous strip of swamps and 
lagoons lies near the coast. The principal coastal 
lagoons are laguna San Jose. Laguna La Torrecillo. and 
Laguna de Pii'iones. The southern part of the region is 
comprised mostly of the foothills of the inner uplands, 
which range in elevation from about 1 00 to 1,300 feet 

above mean sea level. 

The principal streams flowing through the region are 
the Rfo Bayam6n and Rio Piedras which flow north, and 
the Rio Grande de Loiza which flows northeast. The Rfo 
Bayam6n has its headwaters in the mountainous interior 
of the island and flows across a wide alluvial valley 
·surrounded by swamp deposits near the coast. The Rio 
Piedras, a relatively short river that has its headwaters in 
the foothills, flows across a wide alluvial plain and 
discharges into Bahia de San Juan. The Rio Grande de 

Loiza, with headwaters in the interior of the island 
(section 2.5). is the primary source of water filling Lago 
Loiza (the principal water-supply reservoir for the San 
Juan metropolitan area), on its course to the Atlantic 

Ocean. 

2.1.4.B Population and Estimated 
Ground-Water Use 

The Bayam6n-Loiza region includes the San Juan 
metropolitan area, which is comprised of the capital city 
of San Juan, and the municipios of Bayam6n, 
Guaynabo, Carolina, and Catano (fig. 2.1.4.8-1 ). It also 
includes the municipios of Trujillo Alto, Lofza, and 
Can6vanas. A small area of the municipio of Cidra falls 
within the southern limits of the Bayam6n-Lofza region. 
The population of the region was about one million in 
1980 (table 2.1.4.8-1), which represented 26 percent of 
the population of Puerto Rico. In 1990, there was a 
slight increase in population of 7 percent to a total of 
about 1.1 million. About 89 percent of the total 
population of the Bayam6n-Loiza region live in urban 
areas, and the remaining 11 percent live in rural areas. 
The municipios with the greatest percentage of rural 
population are Loiza and Can6vanas. 

Estimated total ground-Water withdra...;ais Ot 0.94' 
Mgalid1tabfi2:T.4.~-2},_were .. a small fraction of the tota:'l 
of about -158 Mgalfd··of sUrface water distributed for 
~blic-water supply in the Bayam6n-loiza regio'n in 
t98l(Puerti5-RiCo Aqued_uct and Sewer Authority, 1988). 
GroJnd-water wlthdiawals fo'=-.public use accoUnted for 
0( t 7 MgaVd during 19,87.- Public-water supply wells 
located throughout the San Juan metropolitan area were 
in stand-by status most of the time, and were activated 
only during emergency situations (fig. 2.1.4.6·1 ). 
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Table 2.1.4.8-1 Population for the Bayam6n-Loiza region, Puerto Rico {U.S. Department 
of Commerce, 1982, table l; U.S. Department of Commerce. 1991, table l) 

1980 population 

MUNICIPIO TOTAL 

Bayam611 196.206 

Can6vanas 31,880 

Carolina 165,954 

Cataria 26,243 

Cidra 28,365 

Guaynabo 80,740 

Loiza 20,867 

San Juan 434,849 

Trujillo Alto 51,389 

Total 1,036,493 

Estimated ground-water withdrawals for industrial, 
agricultural, and domestic use were 0.59, 0.14, and 0.04 
MgaVd, respectively. Industrial wells are located 
principally in the coastal plain, but most agricultural and 
domestic wells are located south of Trujillo Alto and 

Carolina. 

URBAN 

185,087 

7,260 

147,835 

26,243 

6,069 

60,706 

3,932 

424,600 

41,141 

902,873 

1990 population 

RURAL TOTAL 

. 11,119 220,262 

'24,620 36,816 

18,119 177,806 

0 34,587 

22,296 35,601 

20.036 92,886 

16,935 29,307 

10.249 437.745 

10,248 437,745 

133,622 1,126,130 
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Figure 2.1.4.A-I Location and major geographic features in the Bayam6n-Loiza region. Puerto RJco. 
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Table 2.1.4.8-2 Ground-water withdrawals and estimated 
population served during 1987 for the Bayam6n-Loiza 
region. Puerto RJco 
[Mgalld, millloo gallons per day;-~, no data available) 

2Estimated Average 
1 Use and supplier population ground-water 

served withdrawals 
(MgaVd) 

I. Public Use 

1. San Juan 529 0.03 

2. BayamOn 1,692 0.11 

3. Carolina 529 0.03 

Subtotal 2,750 0.17 

II. Industrial Use 

1. San Juan 0.22 

2. saY~ 0.25 

3. Carolina 0.12 

Subtotal 0.59 

211. Agricultural Use 

1. Carolina 0.08 

2. Trujillo Alto 0.03 

3. Can6vanas 0.03 

Subtotal 0.14 

IV. Domestic Use 

1. carolina 0.01 

2. TrujilloMo · 0.03 

Subtotal 0.04 

Total 2,750 0.94 
1 Munidpios nol listed under some specific use do not 
withdraw ground water for the subjed. use. 
2 Based on a water consumption of 63 gallons per person per 
day. 
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Figure 2.1.4.8·1 Approximate well locations in the Bayam6n-Loiza region. Puerto Rico. 
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• 2.1.4.C Geologic Setting 

Volcanic rocks. consolidated sedimentary rocks, 
and unconsolidated Quaternary surticial deposits are 
the three major rock types that occur within the 
Bayam6n-Lofza region (fig. 2.1.4.C-1). Volcanic rocks 
of Cretaceous age are the most abundant rock type, and 
are exposed in more than half the region. They are 
composed of volcanic tuff, breccia and lava, associated 
sandstone, siltstone and limestone, and some intrusive 
igneous rocks. These volcanic rocks contain little water 
except in weath;red and fractured zones. Consolidated 
sedimentary rocks of Tertiary age overlie the volcanic 
rocks in the northern part of the Bayam6n-Loiza 
region. They are composed of consolidated gravel, 
sand and clay, and calcareous rocks ranging from marl 
to indurated limestone. The sedimentary rock 
formations have a seaward dip of four to six degrees, 
and are mostly exposed near Bayam6n. Unconsolidated 
surficial deposits overlie the sedimentary rocks in the 
san Juan to ~arolina area. 

The conSolidated sedimentary rocks have been 
differentiated into five formations in the Bayam6n-Loiza 
region. In ascending order these formations are: the 
San Sebastian Formation of Oligocene age, the 
Mucarabones Sand and Cibao Formation of Oligocene 
to Miocene age, and the Aguada limestone and 
Aymam6n Limestone of Miocene age (Monroe, 1980a. 
p. 9). 

The San Sebastian Formation is composed of 
cross-bedded- to massive beds of sand, sand and 
gravel, and sandy clay, with some thin beds of 
sandstone and sandy limestone {Anderson, 1976, p. 
9). The thickness of the San Sebastian Formation 
ranges from 165 to 330 feet, _attaining its maximum 
thickness in the western part of the area and becoming 
thinner to the east. In the san Juan area, the San 
Sebastian Formation becomes indistinguishable from 
the overlying Mucarabones Sand and Quaternary 
deposits. 
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Figure 2.1.4.C·l Generalized surficial geology in the Bayam6n-Loiza region. Puerto Rico. 
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The Mucarabones Sand overlies the San Sebastian 
Formation and interfingers eastward with the lower part 
of the overtying Cibao Formation. East of the Rio 
Bayam6n, the Mucarabones Sand is composed of 
coarse sand interbedded with sandy .limestone, coarse 
sandy clay, and lenses of gravel (Monroe, 1980a, p. 27). 
Near San Juan, the Mucarabones Sand appears to thin 
to tess than 300 feet, from a maximum thickness of 
about 400 feet near Bayam6n (Monroe, 1980a, p. 27). 

The Cibao Formation overlies the Mucarabones 
Sand and is composed of interlensing beds of 
calcareous clay, limestone, sandy clay, sand, and gravel 
(Monroe, 1980a, p. 29}. The thickness of the Cibao 
Formation in the city of Bayam6n is about 160 feet. 

The Aguada Limestone overlies the Cibao 
Formation and is a hard thick·bedded to massive 
calcarenite, and dense limestone interbedded with 
chalky limestone and marl (Briggs and Akers, 1965). 
Studies by Monroe (1973) indicate that the lower part of 
the Agu~da Limestone intertfingers with the upper part 
of the Cibao Formation eastward from the city of 
Bayam6n. The thickness of the Aguada Limestone 
seems to range from about 80 to 260 feet in most of the 
area. 

The Aymam6n Umestone overties the Aguada 
Umestone and consists mainly of thick·bedded to 
massive, commonly quartz free, very pure limestone 
(Monroe, 1980a, p. 53). This formation is largely 
covered throughout the area by unconsolidated surficial 
deposits. The thickness of the Aymam6n Umestone is 
estimated to be as much as 2,000 feet at the coastline 
(Kaye, 1959). 

The surficial deposits of Quaternary age cover the 
Tertiary age fonnations in the northern part of the region. 
These surficial deposits consist of aliwial deposits, 
blanket sands, beach and dune sands, and swamp 
deposits. The thickness of the surficial depostts is about 
100 feet in the San Juan coastal areas. 
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Figure 2.1.4.0·1 Altitude of the top of the Cibao Formation in the Bayam6n-Loiza region. PuertO RJco. 
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2.1.4.D Hydrogeology 

Two principal water-bearing units are present in the 
Bayam6n-Loiza region: an upper water-table aquifer 
comprised of sedimentary rocks of Tertiary age and 
surficial deposits of Quaternary age; and a lower 
confined aquifer comprised mainly of sedimentary rocks 
of Tertiary age. The two units are separated by the 
upper member of the Cibao FOrmation, which acts as a 
confining unit. 

The upper aquifer occurs in the uppermost rocks 
overlying the upper member of the ·Cibao Formation, the 
Aguada and Aymam6n Limestones, and alluvial 
deposits. The Aguada and Aymam6n Limestones are 
eroded and covered with alluvial deposits, and the upper 
part of the Cibao Formation becomes thinner near San 
J~an. As a consequence, the available freshwater in the 
upper aquifer around San Juan larg81y resides in 
surficial deposits. For the most part, according to 
Rodrfguez-Martfnez (1991, p. 12), the upper aquifer is 
absent in the San Juan metropolitan area, and where 
present, is thin and contains brackish water. The 
thickness of the upper aquifer is limited by the location 
of the saline-freshwater interface and the top of lhe 
Cibao Formation (fig. 2.1.4.0-1). 
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The transmissivity of the upper aquifer ranges from 
less than 500 to more than 3,000 ft2/d (Ingrid Padilla, 
U.S. Geological Survey, wriHen communication, 1991; 
fig. 2.1.4.0·2). Higher transmissivity values are 
measured west of the Canal del Rio de Bayam6n in the 
Toa Baja-Vega Baja region. 

The lower aquifer occurs in the Mucaraboncs Sand 
and minor limestone lenses within the Cibao Formation 
(Rodriguez-Martinez, 1991, p.15). The lower aquifer is 
confined from Bayam6n to San Juan, but east of Rio 
Piedras, the formations that comprise this hydrologic 
unit pinch out The transmissivity of the lower aquifer 
ranges from less than 150 to 2,000 ft2/d (Anderson. 
1976, 'p·. 18). The quality of water in the lower aquifer 
ranges' between fresh to brackish in the San Juan 
metropolitan area (Rodriguez-Martinez, 1991, p.15). 

Some wells south of Trujillo Alto and Carolina yield 
water from the volcanic rocks in small quantities. The 
water that may be available in the volcantc bedrock 
flows through cracks and fissures in the weathered 
zones. 
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Figure 2.1.4.E-1 Altitude of water-level surface and direction of ground-water flow during 1971 in the Bayam6n-Loiza region. Puerto Rico. 
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2.1.4.E Ground-Water Levels and 
Movement 

Regional ground-water flow in the upper and lower 
aquifers within the Bayam6n-Lofza region is northward 
from surticial exposures of the fonnations of Tertiary 
age, where the recharge occurs, to eventually discharge 
into swamps and lagoons along the coast (fig. 
2.1.4.E·1 ). Ground water also moves locally towards 
lhe main stream systems of the Rio Bayam6n, Rfo 
Piedras, and Rio Grande de Lofza. 

Higher ground-water levels are observed during the 
rainy season, which occurs from August through 
November and from April to May, than during the dry 
season.· The difterence between the highest and the 
lowest water-level altitude during 1987 in one 
observation ~ell near Catano and another near San 
JuB.n was about 4 and 9 feet, respectively. 

Recharge to the water-bearing fonnations in the 
area is primarily from rainfall, but also from infiltration of 
streamflow. In the highly urbanized San Juan 
metropolitan area anolher possible source of recharge 
to the aquifer is leakage from water and sewer lines 
(Anderson, 1976, p.15). According to Anderson (1976, 
p. 27), the Rio Bayam6n recharges the alluvium and the 
Tertiary age aquifers when ground-water levels are low, 
generally from January to April. During the rest of the 
year the aquifer either is in balance with the stream or 
contributes water to it. 
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2.1.4.F Soil Permeability 

The soil associations overlying the aquifers in the 
Bayam6n-Lofza region belong to the humid coastal 
plains group (fig. 2.1.4.F-1). These soil associations are 
Catafio-Aguadilla, Almirante-Vega Alta-Matanzas, 
Martin Peiia-Saladar-Hydraquents, Swamps-Marshes, 
Coloso-Toa-Bajura, and Toa-Coloso-Bajura. 

The dominant soil association in the Bayam6n
Lofza region is the Almirante-Vega Alla-Matanzas, 
which covers most of the west and west central parts of 
the aquifer area. The soils of this association are 
described by Boccheciamp ( 1978, p. 5) as deep, gently 
sloping, well drained soils of clayey texture on terraces 
and alluvial fans of the coastal plain. The Almirante
Vega Alta-Matanzas association ranges in thickness 
from near zero to 84 inches and has a permeability of 
0.60 to 2.00 in/hr. 

The second important soil association is the 
Coloso-Toa-Bajura, which covers most of the eastern 
part of the aquifer. This association is composed of 
deep, moderately well- to poorly-drained, nearty level 
soils on flood plains (Boccheciamp, 1977, p. 3). The 
Coloso-Toa-Bajura association is derived from fine- to 
moderately-fine textured sediment of mixed origin. The 
dominant permeability values in this association range 
from 0.06 to 0.20 inlhr, although the Toa series within 
the Coloso-Toa-Bajura association has a permeability of 
0.60 to 2.00 in/hr. Thickness of soils in the Coloso-Toa
Bajura association ranges I rom near zero to 70 inches. 

Other soil associations are not extensive in the 
region. The Swamps-Marshes association covers the 
northeast, in areas adjacent to the San Jose, La 

Torrecilla, and Pinones lagoons. These are deep, very 
poorly drained soils in the coastal plains, whose 
characteristics are too variable to be estimated. The 
Martin Pei'ia-Saladar-Hydraquents association occupies 
the area surrounding the Bahia de San Juan. These 
soils are deep, nearly level, and very poorly drained. 
They are located in low depressions and lagoons of the 
coastal plains, and permeability generally ranges from 
0.60 to 2.00 in/hr. In the Martin Peila series, a 
permeability at a depth of 18 inches decreases to less 
than 0.06 in/hr. Thickness of soils in the Martin Peiia
Saladar-Hydraquents association ranges from near zero 
tO 63 inches. The Toa-Coloso-Bajura soil association 
overlies the alluvial deposits located along the Afo de 
Bayam6n in the northwestern part of the upper aquifer. 
This association has a dominant permeability of 0.06 to 
0.20 infhr, although the upper 16 inches in the Coloso 
series has a permeability of 0.20 to 0.60 inlhr, and the 
Toa series has a permeability of 0.60 to 2.00 in/hr. 
Thickness of soils in the Toa-Coloso-Bajura association 
range from near zero to 70 inches. The Calafio
Aguadilla soil association is present in a fringe bordering 
the coast in the northeastern part. This soil association 
has the greatest penneability of any within the region 
(>20 inlhr); however, the upper 8 inches in the Aguadilla 
series have a penneability of 6 to 20 in/hr. Thickness of 
these soils ranges from near zero to 64 inches. 

Thickness, permeability, and available water
capacity values are listed for all the soil associations 
present within the Bayam6n-Loiza region (table 
2.1.4.F-1). Soil associations present in the upland 
areas south of the coastal aquifer areas and their 
characteristics are included in table 2.1.4.F-1. 

Table 2.1.4.F-l Tilickness, permeability. and available water cap3.city for the soH 
associations in the Bayam6n-Loiza region. Puerto Rico (Modified from Boccheciamp. 1977 and 
1978) . 

(>,more thanJ 

Thickness Pemieabilily 
Av~ilable water 

Area and soil association 
(inches) (inch per hour) 

capacity 
(inch per inch) 

Humid Coastal Plains 

Catafio-Aguadilla Oto64 >20.00 0.031o0.05 

Almirante-Vega Alta-Matan:zas Oto84 0.60 lo2.00 0.10to0.20 
1Martin Pefia-Saladar-Hydraquents 01063 0.60102.00 0.1210 0.20 
1Swamps-Marshes too variable to estimate 

Coloso-Toa-Bajura 01070 0.0610 0.20 0.12 to 0.20 

Toa-Goloso-Bajura Oto70 0.06 to 0.20 0.12 to 0.20 

Humid Upland Valleys 

Mabf-Rfo Arriba Oto60 0.06 to 0.20 0.15 to 0.20 

Humid Uplands 

MUcara-Caguabo Oto30 0.63 to 2.00 0.05 to 0.17 

Caguabo-MUcara-Naranjito Oto40 0.60 to 2.00 0.05 to0.19 

Los Guineos-Humatas-Urios Oto60 0.60 to 2.00 0.10100.20 

Humatas-Naral')jito-Consumo Oto60 0.60 to 2.00 0.10 to0.20 

Los Guineos-Guayabota-Rock Land Oto60 0.06 to0.20 0.15100.20 
1 High water table 
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Figure 2.1.4-F-1 Soil associations and permeability in the Bayam6n-Loiza region. Puerto Rico. 
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Chapter 3; Wellhead Protection Area Delineation 

EQB, as lead agency is responsible for the development and 

implementation of the WHP Program, and will develop a method to 

delineate WHPA's for wells that are used as sources of drinking 

water. The Groundwater Pollution Control Project, under the Water 

Quality Area of EQB is currently developing a program for the 

protection of groundwater in Puerto Rico from contamination of 

different sources. This program has developed the "Groundwater 

Quality Management and Protection Strategy for Puerto Rico", with 

the supervision of EPA, and with the cooperation and assistance of 

other related state and federal agencies that deal with groundwater 

in Puerto Rico. 

This strategy is aimed at establishing a coordinated effort 

for the protection of groundwater resources in Puerto Rico. 

Wellhead protection activities will be included as part of the 

tasks that EQB is developing in conjunction with this groundwater 

protection strategy for Puerto Rico. Given the fact that the EQB 

Groundwater Pollution Control Project has most of the information 

on wells and well contamination available through efforts initiated 

with the implementation of the groundwater protection strategy for 

Puerto Rico, EQB is in .the position to initiate the establishment 

of WHP areas in Puerto Rico. 

WHPA's delineation in Puerto Rico will be established by EQB 

taking into consj,deration the Island'.s limited territorial 

extension. Wells in Puerto Rico have been and are frequently 

located (1) near or within urban areas, (2) in densely populated 
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rural communities or (3) near industrial facilities. A general 

delineation goal consisting of wellfield management areas, 

including large land portions, may prove to be impractical for 

Puerto Rico. Many of these urban, rural or industrial zones are 

already located in well recharge areas. Many contaminant 

attenuation zones around potable water wells in Puerto Rico may 

contain portions of residential or industrial zones that constitute 

potential sources of contamination for groundwater. Host of the 

largest urban communities and industrial facilities in Puerto Rico 

are located in coastal areas and alluvial plains, where most of the 

island's most productive aquifers are encountered. Therefore, the 

wellhead protection program needs to take into consideration the 

island's limited land availability and the increasing industrial 

and urban developments in aquifer-bearing areas in Puerto Rico when 

delineating the wellhead protection areas throughout the island. 

The occurrence and distribution of water resources in Puerto 

Rico will play an important role in the delineation of wellhead 

protection areas in Puerto Rico. These delineations need to be 

developed according (1) to the hydrogeologic characteristics and 

( 2 ) available information of the island's aquifers. For 

conveniences of the WHP program, the island's aquifers have been 

grouped into the following seven ( 7) ground-water provinces in 

Puerto Rico shown in Figure 1 and listed in Table 1: 

1. North Coast Province 

2. south coast Province 
~ .. ··---.:.::. 

3. West coast Province 

4. East Coast Province 
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Figure 1.--Ground-water provinces in Puerto Rico (Modified from Gomez-Gomez, 1987) 
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~AB~K 1. ~~llhead Protect1on Area (WHPAI sJbd1v1s:::s ln Puerto Rico and corresponding deiineation 1e:hcds. 

~r:und·•at~r Aqu~fe: or area ~ype of aquif ~r IHPA del1ceation WHPA delineat1on Status of 
prJ'Iln:e ?hase I Phase II nu11erical 

water flew 

Sorth CJast. .. San Juan Leaky 1. a:~unu11 :J1stance .:ixed Tiae-of-travel NEar C:::;pl~ · 
L1estcne) rad1us 1500 feet) (analytical 

Approach t2l 

Vega Aita Jnccnfined Ji5~ance 'fixed Tiile-of-travel Availab:e 
( alluv1ull l1me- radius) (analytical 
sto:J:) Approach t2l 

Kanati linconfined Distance I fixed Tllle-cf-navel Available 
: alluVlull li:ne- radius) ( analyt1cal Being Update 
stone! Approach 12) 

Arec1bo Unccnf:ned :1stance (f:xed Tllle-cf-travel In Progress 
(alluviall :iile- :-adiusl i analytical 
stone) Approach 12) 

Aguadilla Unconfined Dis;:ance :fixed TiJe-of-travel In ?ro~r.:s s 
( alluviulli :-adius) (analytical 

Approach t2l 

Artesian Confined ~quifer boundary Aquifer boundary Ncar Co1pl 
aqulfer (recharge area (recharge area 

1elineation) delineation) 

East co~st ... Fajardo ~nconfined Dist~nce (fixed Time-of-travel None 
(.alluvium) radius! I analytical 

Approach Ill 

Haguabo· Unconfined Distance I fixed Tille·of-travel Availabl: 
Huaacao i alluvium l radius) (analytical 

Approach 12) 

Yabucoa Unconf!ned Jistance (fixed Time-of-travel None 
I allaviua) radius, 1 analytical 

Approach 12) 

Kaunaho Unconfined Distance (fixed Distance (calcu- None • lalluviull) radius) lated radius 
Approach 11) 
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NOMBREPOZO 

Las Ameri·cas 

~-~ 

Hiram Bithorr. I 

UPR 1 

/\I 

DIREcacJN 
FisiCA 

: Calle 47 SE Esq , 
26 SE, Puerto 
Nuevo {al lado del 
Condominia Las 
Americas) 

Ave. Domenech 
(final) 

I 
! 

. N/A 

/\ 

/ \{;}-1-

! UPR ~ '1 AVe. Barboso 

• 

; 

TIPO 
POZO 

Freatico 

Frecitico 

N/A 

Frecitico 

I 

' 

1 

PROFUNDIDAD PRODUCCION; DISPONIBILIDAD 
MUESTREO 

150 pies 300 gpm Tiene plul'liCI 

! 

250 pies 212 gpm Tiene pluma 

N/"' N/A N/A 

283 pies 0 N/A 
! 

COMENTARIOS 

Pozo de re..serva esta 
apagado. 

I Pozo de reserva estci 
ap<J9:'!_do. 

Se elimin6 con el Tren 

Urbano. 

Es1ci completamertte 
abandonado. Estci 
pe.~...J;er~e ,~.,. ~=e""e t=~ 1 

lUI I I '"""~ \.o.l I I H """'1. 

• 

0 
w 
0 
0 
'U 

'U 

0 
N 



· FORMULARIO DE INSPECCION A POZOS DE EXTRACCION DE AGUA POTABLE 

1. INFORMACION PRELIMINAR 

Fecha de lnspecci6n: Jo/Pt/rJ::> 
Hora de Comienzo: ___ _ 

Hora de Terminaci6n: ___ _ 

2. IDENTIFICACION DEL POZO 

Nombre del Pozo: . JldLJtJ fl, f{lq..,~· l 

NombredeiTecnico: £. ~.L> I/! l'rfr"/ 
Nombre del Representante de Ia AAA: 6JtJ ~aJ Z /IA4/J{),.J;. 
Nombre del Archivo del GPS: -----

Poblaci6n Servida: tf' f/.Jt/Y Nombre del Sistema: 1'11{/tJ/lJ.p d 

Direcci6~ rk<f1f ( uJ /.kdfJto I ( ( J/Mf f /!!o NUmero del Sistema (I D) Numbec 2f21 
{J.</1~ PdiY'(DJ(Ih . (_f/qqj) . ·. .· . 1 . 

Numero de Perm1so del Departamento de Salud (PWSA): '" CuadrC:mgulo: -=::::._· C6digo del Municipio: /2 7 

Cuenca Hidrografica: ~L: c:P?6 Coordenadas: ·Latitud: tfJt/ L/5-cll-

Numero de Franquicia del DRNA: ------------,--- Longitud: 1/btJL/13~ f7 

· ~ 3. TIPO DE USO: 

( ) Industrial 
( · ))AdOstrial y Potable 
( /}AAA 

5. PROFUNDIDAD: ___ _ 

• 

.-~ . 
Tipo de Bomba ( } Sumergida ( ) Horizontal . ( ) Vertical 

( )No-:AAA 
( ) Agricola 
( ) Otro 

Promedi~ de BombeoJ (j) · gal/min) __ . 

4. EST ADO 0 SITUACION: 

( ) Activo 
( ) Inactive 
( ) Abandonado 
( )9asis · 
( ---fSe activa en casos de emergencias o sequias 

.. · Tipo de Tratamiento: 

( ) gaseosa ( } Liquida ( ) Filtraci6n 

• 



( 
I 

Regi6n Municipio PWSID 

Metropolitana Halo Rey 
MetrOQ_olitana Toa Baja 2591 
Metropolitana Toa Baja 2591 
Metropolitana Toa Baja . 2591 
Metropolitana Toa Baja 2591 
Metropolitana Toa Baja 2591 
Metropolitana Rio Piedras 2591 
Metrop_olitana Bayam6n 2591 
Metropolitana Rio Piedras 2591 
Metropolitana Rio Piedras 2591 
Metropolitana Rio Piedras 2591 
Metropotitana HatoRey 2591 
Metropolitana Toa Baja 2591 
Metropolitana Toa Ba@ 2591 
Metropolitana Toa Baja 2591 
Metropolitana Toa Baia 2591 
Metmporrtana ToaBaja 2591 
Metropolitana Toa Baja 2591 
Metropolitana Rio Piedras 2591 
Metropolitana Toa Baja 
MetropoHtana Toa Baja 
MetropoUtana ToaBaja 
Metropolilana Rio Piedras 
Metropolitana Rio Piedras 2591 
Metropohlana Rio Piedras 2591 
Metropolitana Bay am on 
Metropolitana Rio Piedras 2591 
Metropolitana Bayam6n 2591 
Metropolltana Rio Piedras 2591 
Metropolitana Hato Re1_ 
Metropolitana Rio Piedras 
Metropolit~na Rio Piedras 
Metropolitana Carolina 2591 
Metropolitana Toa Baja 2591 

. Metropolitana Toa Baja 2591 
Metropolitana Carolina 2591 
Metropolitana Carolina 2591 
Metropolitana Loiza 2591 
Metropolitana SanJuan 2591 
Metropolitana San Juan 2591 
Metropolitana SanJuan 2591 

. Metropolitana SanJuan 25(11 

• 

l 
J 

POZOS EN OPERACION 
Region Metro 

Hombre del Pozo Direcci6n 

Baldrich Ext. Roosevelt, Halo Rey --. 

Campanilla1 PR 865, Km. 4, Calle Principal Bo. Campanilla 
CampaniUa 3 PR 865, Km. 0.8, Bo. Campanilla 
CampaniUa 6 PR 865, Km. 2.2 (entrando lecheria}. Sec. Mavi 
CampaniUa 7 PR 865, Km. 2.2 (entrando lecheria}, Sec. Mavi 
Campanilla 8 PR 865, Km. 2.2 Int. {entrando lecherial. Sec. Mavi 
Centro Medico Centro Medico 
Estancias de Cerro Gordo Calle 8 (detnis Parque Pasivo). Ext. Cerro Gordo 
Gabriela Mistral Ave. Pineiro 
Hiram Bithom v Ave. Domenech Final 
Las 400 (Cedro) Carr. 185, Km. 12.5, Bo. Carraizo 
Las Americas v Urb. Las Americas 
Levittown 1 0 Calle Font Higuyot, Paseo Vecinal, Levittown 
Levittown4 Calle Las Palmas. Esq. Progreso, Sabana Seca 
Levittown 5 Calle Progreso. Parcelas 94, Sabana Seca 
levittown 6 Calle Crispe. Esq. Marginal Este, Sabana Seca 
Levittown 7 Calle Marginal Oeste, Esq. Parcelas Nuevas. Sabana Seca 
levittown9 Calle Font Higuyot, Paseo Vecinal. Levittown 
Manuel A. Perez Res. Manuel A. Perez 
Media Luna 1 Carr. 2 lntersecci6n 165 
Media Luna 2 Carr. 2, lnterseccion 165 
Media Luna 3 Carr. 2, Km. 21 ~ 

Miguel Such Ave. Barbosa, Frente Esc. Vocacional -/ d!.. t.l (-A ()1-UroA 
Parque Escorial I Ave. 65 Int. Int. Antigua Hip6dromo 
Parque Escorialll Ave. 65 lnf. Int. PR 8 
RioBayamon Planta Rio Bayamon. Carr. 29 Int. 21 
Sabana Llana 
Santa Rosa Carr. 174, Ave. Main. Urb Santa Rosa 
Sorbona Calle Sorbona, University Gardens 
Truman Calle Pereira Leal 567, Urb. Valencia 
UPR#l v Terrenos UPR, Ave. Barbosa 
UPR~ / UPR, Ave. Barbosa 
Urrutia PR 853. Km. 11.4, Bo. Masas 
Candelaria Arena 
Levittown 8 
Villa Fontana 
Villa Fontana II 
Loiza Valley 
Dos Pinos 
Ext. Roosevelt ~"""~ 
Rep_arto Metropolitano 
UPR ~ Pon~ d~ LOOr! 

--;;€< 

.fo~~ ~ ~Je ~ ~ ;).._~ e?k--~·Li'U 
.fuu.,~ ~ .-/ ~ cl &t. J=a.e. ret--- k J- ru: 

-~---· 



FORMULARIO DE INSPECCION A POZOS DE EXTRACCION DE AGUA POTABLE 

1. INFORMACION PRELIMINAR 

Fecha de lnspecci6n: tO /1 W3 
Hora de Comienzo: ___ _ 

Hora de Terminaci6n: ___ _ 

2. IDENTIFICACION DEL POZO 

Nombre del Tecnico: fJ. ,~;;L" I I I /tutL" 5 

Nombre del Representante de Ia AAA: ~~ /J fol rJM L-

Nombre del Archivo del GPS: fJ9tJ9~ C... 

Nombre del PoT: h)...s _.__ fj.(l)tf,[/jCIJr Poblaci6n Servida:l m J.lfV' 

Direcci6n:Cf7 )t K7. d v ufl/3. kr Ant"~o~J"mero del Sistema (10) Number: 2sf1 

Numero de Permiso del Departamento de Salud (PWSA): Cuadrimgulo: __ C6digo del Municipio: ;:?7 

Cuenca Hidrogn3fica: Pili~ {}0 rt 
Numero de Franquicia del DRNA: _________ _ 

Coordenadas: Latitud: /t 2(tJf-K"3 
Longitud: u6 Ot/ .51. 1/6 

3. TIPO DE USO: 

( ) Industrial 
~ ~strial y Potable 

5. PROFUNDIOAD:+I\~"""(,~-J __ 

• 

Tipo de Bomba ~mergida ( ) Horizontal ( ) Vertical 

( ) No-AAA 
( ) Agricola 
( ) Otro 

Promedio de Bombeo:si2_ gal/min) __ 

4. ESTADO 0 SITUACION: 

( ) Activo 
(~vo 
( ) Abandonado. 
( ) Oasis 
( ) Se activa en casas de emergencias o sequias 

Tipo de Tratamiento: 

( ) gaseosa (~iquida ( ) Filtraci6n 

• 



FORMULARIO DE INSPECCION A POZOS DE EXTRACCION DE AGUA POTABLE 

6. FUENTES DE CONTAMINACION EN 1,500 PIES ALREDEDOR DEL POZO (AREA DE PROTECCION INMEDIATA): 

a) 
b) 
c) 

__________________ ;En lnventario Si 
_______________ ;En lnventario Si 

__________________ ;En lnventario Si 

7. REQUISITOS DELPOZO: 

a) Bitacora Si No 

No 
No __ _ 
No __ _ 

--b) Grifo sin rosca (antes del punta de aplicaci6n del desinfectante) Si No 

c) Sistema Electrico Si No 

d) Fecha de Construcci6n Si __ ..--No 

e) Enverjado Si No 

f) Medidor de flujo (debe ser instalado antes de Ia aplicaci6n del desinfectante) Si No 

g) lluminad6n exterior (sabre el area del pozo) Si No ------
8. OBSERVACIONES 0 DEFICIENCIAS ENCONTRADAS: 

c) 

• • 



• TABLA DE DEFICIENCIAS A POZOS DE EXTRACCION DE AGUA 
POTABLE 

NOMBRE DELPOZO: M ~!l7//Pf'4 / 

DIRECCION: 

COORDENADAS: LAT. ;LONG. 

DEFICIENCIAS U OBSERV ACIONES 
1. No se encontr6 deficiencia alguna. 
2. Falta de mantenimiento en los alrededores. 
3. Medidor de flujo dafiado. 
4. Gotereo en la reguladora. ,, -
5. El pozo se encontraba inactivo par bajo en productividad. 
6. Gotereo en la incorporaci6n del punta de aplicaci6n del desinfectante. 
7. No hay iluminaci6n exterior sabre el area del pozo. 
8. No tiene grifo sin rosca antes del punta de aplicaci6n del desinfectante. Esto es necesario 

para que no se afecte la muestra de organicos volatiles. 
9. No tiene medidor de flujo el cual debe ser instalado antes de Ia aplicaci6n del desinfectante. 
10. La tuberia del sistema esta en condici6n deteriorada. -
11. Gotereo en incorporaci6n cerca del coda de 90. 
12. Gotereo en grifo de agua cruda o tratada. 
13. Nose le aplica tratamiento al sistema del pozo. De ocurrir algun cambia de tratar el agua 

cruda favor de informarlo. 
14. Los cables del sistema electrico que proviene de Ia bomba de agua hasta el panel electrico se 

encuentran sin ninguna protecci6n. 
15. Como mecanisme de protecci6n o posible vandalismo al pozo, deberan reparar el enveljado. 
16. No tiene alarma para emergencia de escape del elora gas. 
17. Derrame de elora en el terreno. 
18. Cierre Inadecuado. 
19. Otras 

c()J1;~ h O'(flfilV · 
~ : ,. . ' 
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United States Department of the Interior 

U.S. GEOLOGICAL SURVEY 

GSA Center 
651 Federal Drive. Suite 400-15 

Guaynabo.P.R.00965 

ERRATA 

"Puerto Rico: Humedales .. 
U.S. Geological Survey Water-Supply Paper 2425 

The first sentence of the description of the palustrine. lacustrine, and riverine wetlands should read 
as follows: 

"Humedales de agua dulce sujetos y no sujetos al flujo y reflujo de las mareas ... " 

Note: a copy of this sheet should accompany every publication copy. Please, reproduce copies of 
this sheet as needed . 
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La isla de Puerto Rico, localizada a! noreste del Mar Caribe y sus 
islas principales, Vieques, Culebra e Isla de Mona, poseen humedales 
en abundancia. El clima subtropical, Ia lluvia abundante y las comple
jas formas topograficas y geol6gicas de estas islas dan origen a los 
humedales, que varian desde los raros e inusuales bosques cubiertos 
por nubes en las tierras altas, hasta los extensos manglares, yerbas 
marinas y arrecifes de coral a lo largo de las costas Norte y Sur. Sin 
embargo, los humedales en Puetto Rico han disminuido en los tlltimos 
siglos como resultado del aumento en el desarrollo agricola, poblacional 
y turfstico. Algunos tipos de humedales como los bosques de palo de 
polio (Pterocarpus'officinalis) se han reducido a s6lo unos pocos re
manentes (figura 1). 

Biol6gicamente hablando, los humedales de las islas estan entre las 
areas mas productivas. Los humedales asociados con el bosque pluvial 
en las tierras altas del interior de Puerto Rico contienen varias plantas 
raras y especies de animales que no se encuentran en otras partes de Ia 
Isla. El agua de escorrentfa proveniente de los humedales en las partes 
altas de Ia Isla proveen una fuente de agua que utilizan varias ciudades 
para abasto publico. Los humedales costeros como los mangles, los 
colchones de yerbas marinas y los arrecifes de coral proveen areas para 
Ia reproducci6n y crianza de varios peces, cmstaceos y otras especies 
en Ia cadena alimenticia (Lopez y otros, 1988). De esta tnanera, los 
humedales costeros contribuyen a Ia productividad biol6gica de las 
aguas Banas del mar alrededor de las islas. Los humedales tambien 
.estabilizan las costas atrapando y reteniendo sedimentos no consoli
dados y amortiguan la acci6n de las olas y de las tonnentas que tienen 
el potencial de causar dafios en Ia zona. 

El valor de los humedales de Puerto Rico para Ia vida silvestre esta 
muy bien documentado. Por ejemplo, las salinas de Cabo Rojo, en Ia 
costa suroeste, proveen areas para el descanso y Ia alimentaci6n de 
cientos de aves rnigratorias en mta entre Norte y Surametica. Antes 
del drenaje de los humedales costeros para prop6sitos agrfcolas, pan
tanos de agua dulce como los de Ia Laguna Cartagena, Laguna Gu:inica 
y Cienaga El Anegado provefan habitat a mas de 100 especies de aves 
residentes y rnigratorias. Los humedales de las tierras altas del area 
central son el ultimo refugio de Ia cotorra puertoniquefia, una especie 
en peligro ,de extinci6n. Aun los hu,mectales del fu;ea ".!etropolitana de 
San Juan (Laguna La Torrecillrl, l,brrecilla Baj~, Laguna de PiiJones' 
basta Punta Vacfa Talega) pro~een -un habitat excelente p.ITa Ia vida 
silvestre; rriimtiel1en criaderos de peces de alto valor econ6rnico y pro
veen recr'eaci6n y oporttinidactes educativas a Ia poblaci6n urbana. 

Figura 1. Arboles de palo de polio en el Bosque 
de Pterocarpus cerca de Humacao, Puerto Rico. 
(Fotograffa cortesfa del Fideicomiso de Conserva
ci6n de Puerto Rico.) 

Puerto Rico 
Humedales 

Treintiocho especies de vertebrados, moluscos y cmstaceos, y 46 es
pecies de aves, algunos raros o en peligro de extinci6n como Ia mari
quita, el alcatraz, el pato dominicano, el pato silb6n y Ia paloma 
cabeciblanca han sido observados en el area. Tambien las playas aso
ciadas con estos humedales urbanos proveen sitios de anidaje para las 
tortugas carey de concha y tinglar, ambas en peligro de extinci6n (Del 
Llano y otros, 1986). 

TIPOS Y DISTRIBUCION 
Los humedales son tietras entre habitats terrestres y de aguas pro

fundas, donde el nivel freatico esta generalmente en o cerca de Ia su
perficie del terreno, o el terreno esta cubierto por aguas poco profun
das (Cowardin y otros, 1979). La figura 2A presenta Ia distribuci6n de 
los humedales y los habitats de aguas profundas en Puerto Rico. Aquf 
s6lo se discutiran los humedales. 

Los humedales pueden tener o no tener vegetaci6n, y se clasifican a 
base de su hidrologfa, vegetaci6n y sustrato. En este resumen, los 
humedales se clasifican de acuerdo con un sistema propuesto por 
Cowardin y otros (1979), el cual es usado por el Servicio de Pesca y 
Vida Silvestre de los Estados Unidos (FWS, por sus siglas en ingles) 
para trazar mapas y preparar inventarios de los humedales de los Esta
dos Unidos. En el nivel mas general del sistema de clasificaci6n, los 
humedales se agrupan en cinco sistemas ecol6gicos: palustrino, 
lacustrino, riberino, estuarino y marino. El sistema palustrino incluye 
s6Iarriente los humedales, rnientras que los otros sistemas compren
den humedales y habitats de aguas profundas. A continuaci6n sigue Ia 
descripci6n de los humedales que existen en Puerto Rico: 

Sistema 

palustrino 

lacustrino 

riberino 

estuarino 

marino 

Descripci6n 

Humedales de agua dulce sujetos al flujo y reflujo de 
las mareas, en donde predominan los arboles 
(humedales de bosques humedos). arbustos 
(humedales de malezas-arbustos); plantas 
herbaceas en desarrollo persistente, erectas y 
arraizadas (humedales de desarrollo persistente o 
no persistente); o plantas sumergidas y/o flotantes 
(colchones acuaticos). Tambien, cuerpos de agua 
abiertos que cubran menos de 20 acres y cuya 
profundidad sea men or de 6.6 pies. 

Humedales de agua dulce sujetos al flujo y reflujo de 
las mareas, dentro de un I ago o embalse mayor de 
20 acres y/o de una profundidad mayor de 6.6 pies 
que este inundado permanente o intermiten
temente. La vegetaci6n, cuando esta presente, 
consiste primordialmente en plantas emergentes 
de desarrollo temporero y plantas sumergidas y/o 
flotantes (colchones acw\ticos), o ambas. 

Humedales de agua dulce sujetos al flujo y reflujo de 
las mareas, dentro de un canal. Su vegetaci6n es 
igual a Ia del sistema lacustrino. 

Humedales afectados por las mareas, en ambientes 
con olas de baja energfa, don de Ia salinidad de las 
aguas es mayor de 0.5 partes por mil yes variable 
debido a Ia evaporaci6n y Ia mezcla de agua de mar 
con agua dulce. 

Humedales expuestos a alas y corrientes del mar 
abierto, y a aguas de una salinidad mayor de 30 
partes por mil. 

En Puerto Rico, los sistemas lacustrinos y riberinos consisten en su 
mayorfa en habitats de aguas profundas. Los humedales lacustrinos es-
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tiinlimit:td!'t$ n las ilrca~> lkuws de l<l,~ lagos y t:mh:il~c~. L<.•s humt'dalc:> 
rihcrinos sc limit1111 nlas partes Iiana~ de lo~ c:atccs de rlos y <:iul:lleii, 
Enlugarcs dnndc las corrientc:> de agua sc mueven dpidamcntc, t:sws 
hurm:dales sc manticuen gcncrahnt:nlc sin vcgetaci(nL Cuand<t sc cn
euctllra vcuctaci•Sn. los lmmcd:tles lacustrinos v rihcrinos s<: cHractcri
zan g<-'nl!n;'imctllt: pnr plantas que cn:cen cn lc~llns acufltiC(t$ en, o por 
dd>~io deb sup.~tticte dtl agua, Algunas de l;;s plauta~ m~:' c<>muucs 
t'll eslos humed;tlcs >'><•n Ins plaut:t~ acu:\ticlls C\'111 ntfccs tales como: 
lirios, lwlcchos, firms, candclabro y ninfa sHrciia: y ph111ias acu:lricas 
floiuntc~ 01ino Ia ycrba de pato, Ia gr:tsi!la y cl jaclnt• t, 

La mayoria dc los huntcdalcs en Puerto Rico yen SU$ islas princi
palcs sorr palustrinns n csiuarinos. Un tipo de humc(l~d p:tlusrrino dt: 
p:H1icul:tr intcre~ en Pu<:rto Rico cs cl hn~quc de palo de poll(). Esws 
bnsqucs, que ~•')ll i:omun~::s en alguuas panes lk Centm y Surameric:t. 
son Hhora r:IIY!S .:11 l'u.cno Hico, Los :irboles (k: palo de poll\! i<Jieran 
pt 1ca s:ilinidad y pucdcn crccc:r en m<mncultivo~ c:1si pun.'S en cllimitc 
salnhrc dd sistema esruarinu o fonnar pantanos (bosqtK:s humcdos) 
end int(;rior, L•.>S bosque:> de p;1ln de. pullo Ci>rnpaneu numerosas c"t·· 
r:lCH~ri:sticas con los pant:uws de ciprcs del surc~tcck los Est ados Uni-

rA;~o 

' 

dns, CGmu los ('iprc~c.s. !(•i: :hbnks de palo de polio exi~ten o:.n monu
cuilil·o~ casi puro~ o mczt:lados r<•n otras variedmlcs de· csp<:cies de 
~irb\Jlc$ y ;trhustus, Lns planta~ cpifila~ (pl:~nt:ts que crcccn sohrc mras 
plnntahl ~•)11 cnnHtm~s en csto;; arboles, y los helechos son tipictuncntc 
l:t cspeci(; pr,;va.lccicnw end suelo (t\lvarc~C-Lf:lpt:z, 1990), Las for
lll:lS de ,Tccimlento de c~tos dos {!rbnh:s son simi lares; ambos. clci
pres y cl palo de. jl'tlln, puedc11 desarn1llar troncos rdorzados y, por lo 
generaL pucdcn tcner r:1fces supcrfil:ialcs modificada;;, las eu:tles tiw
man estmcturas C(.Hl forma de rndilla IB;tcon, !990}, El hosquc mti\: 
exwnsu tit: paiP de polio que qu~::da en Pucno Rico cs <:I Rosque tic 
Pternt:arpu~ (fig. I). el cual ii(•nc 1111 ;\rca de 370 acres y est a Iocaliw
ck• ccrt.:~t de 1-lumacao, en Ia Costa Estc. En Ia~ montar\as de Ia Sierra 
dt: Luquillt'J (f1gura 2B) yen ~itios cerc:t de Dorado, May:-tgile1. y Pa
t ill as (ligura 2A) cxistcn g,rupp~ much(' m:'is pequt~tios de iiri)Oks de 
pal< 1 d.: p<,llt>, En las p(:mlic:ntcs de las tnnruaibs altus, a tntvcs de l'ucnn 
Rico se encuentr:m otros trcs tipos imp<Jrtantcs de humcdak~ 
palu~trinos. cl bosque cnano, cl bosqltC de palo colorado y d bosque 
de palma (hunl~CI:tk~ (k bosque lulmcdo o rnah:za-:trbusto), En cl lope 
de las mon1:1iia~ 111;\s :thas esr(J d bosque cn:uw, en dnnde predorninan 
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Fi!~ura 2. Dhrribuci6n de hum(:dalc~ u1 Put·rto Rico \' i;tetnl<:'> fi;;icos y clirn;JtOVlgico:; que ~iecL1n Ia di~trihuc.t<'m de hunwd.:ti<'S E'll F'IH.~rlo 
Ricr,1. A, 1Jisrribuci6n de hwiH:cLtles y h;ihiL.ll~ rli; agttih profttnda~. II. Fuenl!~s princip.ik•s )' p;tlwn<•s dP humt:ditd l:tl Put~rto Rico, C, 
Pmmedir) de l:1 prc:dpitacil\n ;Hlttaf (;n Pw::rto l{ico. (Fuentes: A, 1:1'. D.1hl, SerFiciu rle i"e.5cl I' Vida Si/Fe>tn• de lo;; h:liirlos Unitlu.,, diitoS sin 
pubiicar; I 'i'J I. B, Col6n-Diepp.1 )' mros, 199 I, C Colcin-Dieppa, I if/J6,) · 
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iirboles rctun:idns de hoja perennc de 15---20 pies de ttlto. Loo ;)rholcs 
m(is comunc:s en c~trts ;\re:ts incluven el roblc de sicrr:1, el nemoc;\, el 
jusillo. el mcganillo y kt gu:tyab~ta (Ewcl y Whitmore, 1973). Los 
lirboles en cl bt1Sque en a nose nwnticncn htlmedos por cstar continua· 
mente cubiertns por nubes y pronHwvcn 1111 abundantc crccHnlcnw 
epfnto. El1xtlo colorado, conocido como titi en cl surcste ck los Esw
dos Unidfls, cs Ia cspccie de ~rbol dominantc a clcvacioncs 111ayorcs 
de 2,500 pies, pero menon:s que las del bosque '~nano. Esta espccie en 
los Estadns Unidos es de tipu arbustu. pero en Puerto Ricn pm:de ere· 
cer hnsta una aliur.t de m:ls de 30 pies y tencr 1111 tronco de m:is <k 6 
pies de di:1rlli:tru (Lugo y Brnwn, I ')XX). 1-\ .:levaciones entre l.:'iOO y 
3.000 pie~, las laderas de las m<Jntaitas cst:ln cuhicrtas por hosqllL~~ de 
palm;t. dondc prL~d(JJllina mayonncnic Ia pnlma de sierra. baa palmn 
es tut cnmponcnte import;ulte de Ins humed~tles de las pli1nicies 
inundablcs. Alguno:; inve~tigadnres creen que cstos hosques dc p:llmn 
mcmtuilosn:; son una eHtpa tcmpnrn:1 de 1111a sttccsii)n en :\reus suscep
tiblcs :1 dcsliznmicntos de hcrm u otras l'onnas de crosi(m scvera (Ikard. 
19.'\5). A pcsarde. que se dcsconoce Ia c.xh:.nsi6n Wtal de los humcdulcs 
mnntailosos en Puerto Rico, el Bosque Nacional del Caribe. en Ia 
(\>nlillera Centml, p~•see un nrc:~ estimada de 933 acn;s de bosque 
emmo, 8,4')0 acres de bosqlle colnr:tdo y :'i.OX~ acres de hn.,qllt' d.: 
p;tlma. 

Los pantanos 'k' agua dulce (humedal'"s paht~trinos t:mergentes) son 
t~unnmes a travcs d<: h.1 Isla, espccialillt:ntc a lo largo rle Ia c<"•~ta norte. 
En algunas i'ire:ts. esrns palllanos de 11gua clttlcc han !:ido drena<los para 
el cultivo de caiia de a1.tkar y paSHlS. Entre h'ls pnnttmos mas grandes 
de agu<i dulce se encucntran el Cailo TiburnrH.:s cere a de Areciho, Ia 
Utguna Cart:lgt::na en L:Jjas. Ia Ci·~n<tga de San Pedro y Ia Cicnaga de 
Ins Cucharillas a lo laruo de l:t C(•~ta norte. y Ia Cic.nuga Baja ccrca de 
Rio Grande. La cspcti~ de plantu m:1s com lin en los 1;anta~c.1s profun
dos s~mlas cneas, como tam bien son cmrtllncs Ia cortadur;t de cienaga 
y l~l junco gigantc. Los pantanos llano:; ticncn una compnsici6n de 
CSpL:ctC~ ma:; C:lllllpleja )' SUd OS qm: CS!illl Safllrados pur pcrfodOS JllaS 

cortos durant~;: el :liio. L:ts pla111:1s cOnHme.~ en los pnntMIOs lhuto!i son 
el heledto de tnangle.jtmt<Js, ycrba de ri<J.junco iin<J, millo de pncr
cn. s:tludillo. y junco pico (Cuerpn de !ngt:nie.ros Waterways 
Experirnent Station. 197XJ. El gt~tn CI'HllplcJO pant;tnnso en h't Lagun:t 
Tortttgut"'O, ccr\:a de M::tnali es clt'tnieo pantano docurn<:ntadrJ qtw sc 
nutrc ,lc !lliHiantinles y de pcn:o!a~.·il)lli:.S en Pu<:no Rico (Qniiionc.$· 
!'vldrqttcz y Fuste, 1978). El agua que cntra a los :u:ulfcros c:.tlizos en Ia 
r..:gii'in k<irst.ica del interior de la IBia dc.s<:arga hacia urriba en forma de 
rnanamialcs y percolacioncs, mmtteniemli! cl sudo saturado. Ccr(:a de 
700 cspecics de plnnras, muclm:; de las cu:tles ~tnt rums. en pcligm de 
extineion n '~ndcmica.s de l'ucrlo Rko. han sido identifkada~ en csw 
pantano (Lugo y Brown, l'ISX). 

Lo.s humcd:til:.~ e'>fllarinos rn(is \~xtt:nsus son los bosque~ de m;mglc 
(makza-arl)uslns), en donde: predornin:lll el mangle t'l'ljo, blanco y 
negro, y d manglt: hot6n. L.n~ milllgles fonu:ut isla' costancr~ts, hor
dc::;Hr Ia zona c:ost:mcra, forman bosques extcnsos a ln largn de Ins es
luarios y crecen en cucnc·ns que alntpan agua salada (Lugo y Brown, 
l'JtiXJ. Elmanglar m:ls exwnso <ln Puerto Ricn estnlocaliz;~do_insto al 
esle del an:.;tll\Cl.ropolit:lll:l de SanJuan, en un :ire a que incluyc aprox i
lll:tdamentt: 2,500 acre$ de humcdales, play;ts y httbitats asocindt.'S nl 
mar abicrw. En las ilrcas a lo largo de Ia C•1Sta sur de Ia Isla. las eualcs 
esttin sujctas a condiciones clim:tti.ll6gicas m:'ts ~ecas, las salinus o 
humcdaks sa linn~ (principalmcnte ht.mtcdak!i cost eros no consolicla· 
dos) cxistcn, por lo gent~rnl. conjuntamentc con hilbitats domi nados 
pnr mangles. Estos mnbientes e.\lrcmndam<mte snlinos se d~:~sarTc•ll~n 
dondc cl agua sal ada de las mareas queda utrapada y se e\'apom. Las 
altas conccntraci~m~.~s de sal en los suclos de las salinas s61o pucden 
ser tolt::radas pt:>r pocas plantas yen Ia rnayorfa no hay vcgt:Wci6n. lfn 
ejen1pln cxcclentt: son Ins humcdalcs de Cabo Roj' >, ;:n d cxtremo 
suroeste de Put::rto Rico. 

Los p:ttllnnns cSill~lrinns {humedalcs e1nergentes) no son connmes 
en Puerto l~ico. U$ualmente fonll;lll una z.nna l!str'ccha de transicit'm 
enlfe los humedalts dorninados p··~~· rn:Htgle;; y lo~ lntmcdalcs de agua 

dulce adyaccntcs. Las cspt:cies de plantas en los puntanos cstuarinos 
incluyen, por lo generaL l:t cortadom de cicnaga, bs cne;~s y los hele
chos dt:: mangle. 

Liis :In: as en mar ;1bicnn de los sistenws t:stllarinos y rnarinos con
tienen ambos h:1b\lats. el de agua~ prnfundas y cl tk hurnctlaks. El 
sustrmo y plantas !tsociadns, Ins r()cas n los corales de tm area inunda
da pcnnancntementc cunstituycn un habitat de agua profunda. rnicn
tm~ que las :trca~ que cst{tn cxpuestas aun durante Ia man.:a mas b:lja 
de primav,:ra son clasilieadas como humt:dales. En Puerto Rico Ins 
hmnedales l:swarinos en mar Hbicrto pucdcn tencr n n<'J tencr vegcta· 
ci6n. Los humt:d:tlcs e~tuarinos que nnticnen vcgetacit'ln snn princi· 
p:tlnll:nlc las playas, Ia;; dunas de arcmt y 1:1~ salinas (humcdalcs 
costcros nt'J ct'msnlidadns): Ins hun1ed:\leS con vegt:tacit'>n son mayor· 
mente lo~ de tolchnnes de algas marinas. De forma scrncjantc, lo~ 
humet.lalt"S m:trinos en Puerto Rico incluycn las C(J~tas no consi.>lida
das y los lnuneclales de colchoncs a.:uatico~; las :\rcas dondc los mn:· 
cifes dc coral cstiin expucstos amarcas t•,xtrt~rnadilmcnte bajus lmnbi6n 
~>c con>idcnlll hurnedalcs. 

MARCO HIDROLOGICO 

El marco hidrol(lgico de Puer1o l~ico e~ cl prim:ipal factor que cnn
tl\lla l;t diversidad y t:xclu~ividad de los humedales de Ia l~la. Lasca
ractt:risticns hidrngcnl6gicas lnc:tle;: di ficren a travcs de Ia Isla may;n·· 
mente dchido a variariones en Ia geuiO);CiU, Ia lnpngr:tfla y cl clim:t. En 
Ia Cordilkra Ct'ntral y cnln Sicmr de Luquillo (figum 213). que ticn.:n 
picns cuyn clcvaci6n c:xcede lt)s .IJO(l pi(!S snbn: d nivcl delmar, las 
tasas de lluvia y escorrentfa son :1lt:1s. La Cordillem CentmL cl cjc: de 
b cndena cenrml de montaiias, s•· cxticndc de cstc a oeste. y el ccntr\1 
de IHs mnni:uias csr(j cnmpuest(• principalmcnte de rocas voldnicas 
intrusiva~ con fallas y plicgucs, y de rocas scdirncnwrias. A lo largo 
dcl.ilarwo none de las monwiias. se ~~xtiemlc casi hasta Ia costa una 
b:mda topogrrilica de calizas mmlums. thnnach1 por una serie de 1\:•r
macionc;; ealizas inclinada~ h;tcia d nm1e, part it'! as pf1r ri<>s y drcnajt:s 
subtc~rr.ineos. Estas fnm1acioncs cali/~ts fomtlul algunos de los acuffcms 
m:is productivos de la lsl:t. Una pl:micic cosicr:t se <:xiiende a tr;wes 
de k1s costns t:n nHJCha.~ parte~ d.: l:t isla. La planicie cnstera prcdorni
na a In l:irgo de Ia costa sur, dondc sc HllCII liJS (thanico~ :tluvi:tlcs de 
los dre.t1a.ies sllrclii•S. !\dcm;~s de los tcrrellib :duvi:tles, hrry wrrio;; 
desliZiHnicntt'JS dl: tit::rra. tcm:rzas mnrinas, dunas costaas, playas, pan· 
rann:; y •)Lros dcpr,sitos recientes qu.:.cuhren las mc:ts m{t$ \'iejas, tan· 
t(> en Ia cost:·, none como en Ia Sur (1'.0. Okou, Servicio Oeol6gico de 
Ins Estados Unidos, com. es~~rita, 1993). En Ia costa c,o;w dt: Ia Isla, lu 
topngraffn se earactcriza pt:w vnllcs ung•iW>S conladeras empinndas y 
en Ia co~ta oeste. por ;md1<:1s valk:s aluvinlcs que cubrl~ll l:t.~ roca~ vol
ct\ni(,:IS y it.·~ kntcs cnlizos. 

El clima sc cJa!ji(kn t:olllO subtropical, dt: m~ucnlo l.:un elmapa de 
nmas de vida del ~ish: rna de clasilicadun de Holdridge, curmlnrm::lltl: 
usado en Pucr1o Rico (Ewell y Whiilli(JI<:, 1')7.1). El invicmn c.~ ht cs
wcit'ln miis frf:1 y 'cca. Dur~tnte el invienm, hay almenos 2 mcsc~ de 
pnca lluvia, Cllando Ia rcgi<'in est:\ bajo Ia inl1uencia de un sistema de 
alta presil'nt subtmpicnl. Por lo general, las lluvias en inviemo y pri
lllltvem cst:\n asociadas a los sistemas frontaks cargactos de humedad 
que sc ;"tccrcan nl:! Isla por el noroeste (fig. 213). Los ver:tnos son ca
liemcs y ht1mcch1s. Duranu:: el ve.mll\1. las is las ya no ;:;.st(!n bajo Ia in
iluencia de In alta prcsi6n <lhnosfetic:; y hay una corrientc cstnblc lie 
a ire htirnedo provenicnt.c del Oceano At!:intiw 1\acia c! Ocsie (vicntos 
alisios), que c' la fuc>nt(~ plincip:tl de las lluvias de vtmno y Ot(.>i\o. 

La lluviaenl:l isla de Puc~rto Rico varia llullo gcogt~'ttic:unentccomo 
por cpoca. La lltwia promcdio nnual varia de me,nos de 35 pulgndas 
en algunos valles co~teros del surocsw hn;;ta nub de 200 pulgadas en 
algunas areas montaiiosas d(;:] h(>;:quc pluvial (iig. 2C) y promedia cere a 
\k 7(1 a 72 pulgadns nl aiio, a trnvcs de Ia Isla. La variaci6n en Ia can· 
tidad de lluvi:tL'S principalmt:nte el resultadu (J.: Ia topogmfia y de los 
IXllrnnt:s prcdomin:111tcs del ticmpo. Las partes norte y sur del a isla de 
Puet1o Rico cstiln separadas pnr una c<.mlillcra d.: rnont:tilas qm: sc 
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extic.ndc de cstc a (>l~~te. Ia Cordillc:ra Central, que ~c une :tb Si<:t·ra de 
Luquillo en Ia pane nnnl~te <k kt I sin. I .a tasa de prccipitaci(\n cs alia 
en las mqnt:tfias porquc cumtdo cl uin~ ln\mcdo c~ fi)t'Z:tdo a suhir las 
pcndicntcs hacia d airc rn:.\s frio en bs itllit:\ dcvacioncs, Ia hunwd:ld 
sc ..:ondcnsa y ctu.: en fornta de lluvia. i\ lo largo de 1:~ costa sur. Ia pre
cipitaci6n tmal anual e:; rclativamc:nte mlis bajrt que en cl rcs10 de Ia 
I slit dcbido a quc esra area se hall:l a Ia somhm de bs montai'ias que Ia 
ri'J(i(~an. las cunlcs intcn;cptan Ins patroncs de tiempo prcvalccicnh::s 
h<tcia cl sureslc y d nc.>l<:. 

La r:tz,)n t:.ntrt~ Ia pn;dpitaci6n y Ia evapr.>raci<m c~ un factor que 
afccta cl tipo y Ia tlivcrsidad de h)S humcdales en Put~l1~) Rico. A mc
dida qttt.~ e~l:tl~tz6n (emrc Ia lluvia y Ia cvaporacic)n) au menta, 111 diver
siJad de humcdaks lam bien num<:.r11a. Como pnr cjcmplfJ. en Ia parte 
our de Ia Isla, donde lu wsa de prccipitaci(•n es haja y Ia de 
cvapotran.~pir~tci<'in es alta, prcdo111inan los htH)Jcdalc~ t:St11arinos. En 
Itt pane nnrte de Ia Isla, donde Ia tasa de prccipitacifln es (lila. lo~ 
humedalcs palu~trinos son m:\s (:(ununcs. E:;tos humcdalc~ de. aguu 
duke sc cxticnd<:n a lo largo de k1s rios pcrcnnes dcsdc Ia~ cu.:ncas 
cnsteras del interior. hast a las ladera$ de las 11H)Iltaiias y se <:ncuemran 
en In~ b()gques pluvialcs, a elevaciones altas (Zack y Rnnuln-M:is. 
I<JHS). 

Los humedales de agua dulce en l'i none de Puerto Rico rccibcn 
lluvia C<tsi t:(mstantc en Ins bnsques pluviales mnutaiiosos. y los 
humcdalcs t~n l•1~ pbnicies coi:leras reciben agua de c~correntfa y dcs
cnrgas de ;tguas suhtL,rr:incas del sistema de acuffcmA calizos (lig. :n 
c,,rt:a tk Ia C(t~t:l, los hum<:daks cstuarinns l'(:ciben agua del occ.ano y 
tic. fuenles de ticrm adentro. En lo,; IHtllleilaks coswros al ntli1c: de Ia 
Isla. Ia lluvia direct:I es praciicamcntc insignitkantc c11 rdaci<ln c·nn 
ntms fucrm:s de humcdad. Sin embargo. entre m(ts tierra adcntrn y a 
n\aynr clcvnci6n cstc un h1unetbl. m:'ts impot1antc e:; Ia lluvia direct a 
(Lugn y orros. 198{)). 

Dcbido a que Ia p.ai1.; sur de Ia Isla recihc mcnos lluvin y ticne ma
yor tasa de evapotranspiraci6n. SC t:<lllSidcra arida en rclaci(ll\ COil tlll~lS 
panes de Ia bl;1. Aun cuando Ia Jluviu no cs abundtuHc en c~ta parte de 
In l:;la. e.; impo!'lant..: p<tra lo~ humcdnk.'> en las planicic.' de Ia C\>SW 
~ur. L:t lluvia pr()duce itpiil de c~corrcnlia. llcna Ins rfos y rccarga el 

sistcmrt de: agu:1 sub1crnim:a. I~Sl<tS sou las mayon;s fucntc~ de lnnnc.
clad p:11';t lo~ humedales de agua dulce en Ia cpsla Stn' y s<•n fu;;nH:s 
importantcs pam lo~ humed<tiC!i cstuarlnos. Fl si!iiCIIla de aglia ~ubt(:
rr:ln.:a en cl Sill' de Pta:rto Ricll est:\ cuntcniil<J cu1eramcnte en Ins 
acuffcr<•~ scdinlt..'ntarins de Ia planicic co.-;tcm. Lt rccarga del ncuifen' 
ocurrc dnndc l:t plnnicic CiJStera ·'C tlllC con cl co~laclo sur de las IIH •n· 
tafia& en lo$ v;tllcs rihcrinos. Los rfns que flu yen hacia cl sur snn gclle· 
ntlmcn!G dTmcrns, )'it que alcanzan cl Mar Carine y los humcdalts 
cstuarim1s s61o duratiiC los pt:rfodos ck llujos altos, en verano yen nto1in. 
En •.otras cp<•cns del aiio, d agua sublerr:'inc:t ckscarga al mar y <o.~ Ia 
(mica fue.ntc sig,nilicativa de humcdatl para lo~ humcdnlex libres del 
llujo y rcllujo til' las man.:as. 

El agua suhtcrriinca en lo~ v:11lc;; del cstc y t.Jcstv di: Puc11~) Rico por 
lo general c~h't limitada a acuffems aluviale~ locales y. cron <:ltiempo. 
es descargada end occaii(J. Est a descargil de agua suhtcrr:ino.::t su~ten
ta a los hutn<:tlales cstrtchos y dis~:nntimu1s a lo largo de Ins t:<lstas <:n 
CSlttS ftrC!IS. 

Los principalcs lip<JS de humcclalcs .:n Put:l'l\') l{ico y su distrihu
cion ct•n respc:clo 11 1:·1 clev:tci0n sc IIHicstran en Ia figur:t :1. La lluvia 
casi con1inua y l:is dclg:tdas capas de suclo, sohre las rocas insolubles 
en loa lin de las ill(Jillitli:ts. a~cgun11t b s:Htll~tci6n de Ia cstmta J~t<licubr. 
to mismi• que Ia Silluraci(\n casi ctnllinun de vap•n· de :tgua de Ia :ll

m6slera que rod~'a cl dose I de Ius humcdalcs m<.Httai'iusos. Est;t ;Jbun· 
d:mcia de agua tarnbic'n prnvc:c grandes volurnen(:s de agua de 
escorre11tf:t para los humcdalcs en sucesi6n, a ckvaciones b:ljas. EI agua 
dcscicnde haciu los riPs, donde r<:carga Ins acuffi.·.rllscalizo:'>. Mas aba
_in. cl acuffcro tk:scarga t!ll los rios y man:111ti:tles. y provce agua a Ins 
terren\Js b:\iO~ y a los humcdalcs eo::tcn>s. 

TENDENCIAS 

En Ia ~li:IUalidad, 1\t') hay disponiblcs cstiruados confiables sobre In 
ext<:nsi6n rk Ins humed:des originales en l'ucrtn Rico. pcm Ius 
humedales t~n l~t I sin sc han rt:dm:itlo gmnclt:m~~nte ~.:n ntlnwru y l:llllH · 
i\ocomo resultado del desannlln :tgricola y del necimienlo JK•blac·io11aL 
Pr~icti<:wnl.'ntc wdu lHnnedal, con exe.:pci(>n de: aqucllos c:n In:; l!crras 

Figura 3. 1\·\;JrCo hidrogeologicn gerwr:JiizacJo fie lr.•s httnlt:·d~les (!11 Puerto Ricv. (ftJC!Ill<~: 7/po' 11!: i'fwnedilles de l.il,!:n 
y Jiro,vn. IIJIJB..J 
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con d mauejo d0 hurncdales. Los L'stadns ':ustcros y los de los Gran· 
de~ Lagos que adopwn programas y planes pam el lll:trJcjo de Ia zona 
costam;ra, aprobados pur Ia Administracit5n NaL·ional Oceanica y i\t· 
mosfcrica, ~(Hl clcgiblc;; pant rccibir· fondos Ieder: tics y asistcnc.;i;l tee· 
ni..:a a tmvcs lk Ia Ley p:tra el iVbnejo ck Ia Zuna Cn~t:mcr;L 

En Pwmn Rico hay agendas l'cdemles que adquicren y maru.:jlln 
humcdales ennumcro,;us localidndes. Eli.l<JSquc Nacional dt:l Carib..:. 
administrado pore! Scrvicii) Forestal de los E.stad()S Uni<kJs, s<!.t:ncar
ga de los humedaks dc.l bosque pluvial de El 't'unquc y (k Ia~ tierms 
altas que lo rodean. Elt'WS tambicnrmmejn activamenie liJS ht~m<.:daks 
i.:omo parte del Sisll~ma N:1cional para d Rd'trgio de Ia Vidu Silvestre. 
Re<:i.:nlcmenw adquiri6 los ilumL:tlales de ;~gua dulce de In Laguna 
C:artagL:na. AI prc~entc, sc cst:'in dc~arwllando planc:s p:u~t el tllliiiCj<' y 
Ia rcstaurad6n de esl:I laguna, en coopcraci6n cnn elmunicipio de Lajas. 
La Marin<'t de los Estados Unidos est;1 a eargo lkl mancjn de los 
humedak:~ que se cl!tucnit~ul en sus hit>es de l<•'!t'Jstvelt Ronds yen l:I 
isla de Vlcques. 

AetiJiidtu1i:s dell:~mulo Librc Asotiodo.·--·-- .Mud1os de lo~ 1Htn1cd~!les 
en Puerto Rico >on de dominio ptiblico. Te6rienment.: lxuo las !eyes 
.:.spailola~, aun en efecto. tndos los bosques de lll(tllgk son propicdi.!d 
del Esrado Libre As~\l:iado de Puerto Ril'o porque est;\n dcntro de Ia 
zona maritima {Lugi.• 1988). Extensas are:t:> de bosque de mangle, que 
por ni'ios sc han considl:I~tth.ll:(>l!W un;t ftnura fuentc de combustibll:, 
sQHIII<IIlL\jad<L~ pur d Dt:partamento tk Rcc\lr~o~ Nutumles y /\mbien
iales eouw park tkl ~iswma de bosques dd Estado Libre Asociado. 
La administmci6n por ..:1 Dcpunamt·mo nose limit:t a In~ h:'thitais 
cstu:trinos: k·~ hwHedalcs de agua dulce en el bn~quc de Pten>c01rpu~ 
ccrca de Humac:1n y Ia Laguna 'Jhnugucro estiin t:unbi6n bajo cl con
tml del Depnnamento. 

Bajo Ia autoridad de Ia Ley pam cl Mancj•> de 1:1 Z1ma Costnncni tie 
1972, el E.~tado Librc Asociado ha dcsarrolladv till plan deralladl> de 
nwr11:jo, en cl cualla proteccidn de l<JS llunH.:dalcs, particularmc.tliL~ los 
mangk~, c:s parte integral. Antes Jc conceder cualquicr pcrmiso fede
ral oliccn<:ia para acli\·kbdc.~ en Ia zona <.:llstancra, sc requierl: 1111 ccr· 
ti!lc:·tdl'' cit: ctunplimicnt<1 con cl plan. La .Junta de Planificaci6n del 
E.~t:'tdn Lihrci\.<;(JCittdn e~ lrt ngcnci:i princip:tlnli'!IHC t'l!>pon~ahle de Ia 
admini~tntcion del plan. 

Para guiar Ia:; aclividades del Illf!llejo de humcdales. se h:111 d.:sa
rrollado varios dm:unwnios d<: plwtilicaci<'lll. El Depart:uncmo <'k l{e
c'ursos Naturales y Ambientnks, cl Scrvicio Jc Pesca y Vida Silvestri.: 
de los Eswdo~ Unidos y Ia 1\genc:ia de Pmlceci6n Ambicntal han pre
pamdo indcp.:nclicntcmcnte unas listas de los humcdalc~ mas impor· 
tanics del {m:.a, en rmkn de prioridad. El Pmgrama de 1\nrimoni<.• 
Naci•.>nal del Dl:p:mmm:nw de Rec1111iOS Naturales y r\ mbkntalc~ tam·· 
bien ha dc~ormllado progmmas p:n~t Ia rest:turaci6n y m:m~;io de h:•s 
hmm:dnlcs de imponnndn cxcepcimwl. ctllltn los dt.:l Cnno Tibunmcs 
y Ia Lagtl1Ht de Gw\nica. 

Ac1h•idades 11rivados.- El Fideicomiso de Cnn~crvaci6n de Puer
to Rico es Ia principal orgnnizaci6n privada cnvuelta activamente en l:t 
preservacit)n y manejo de los humedalc:; en l'ucr1o Rico. El FidciC(>
miso de Cnns.ervaci6n de Pue110 Rico es una lnstitu~·ion con fondos 
privmlos que ndquiere y man~:ja los humcdnl<:s y vtr:t~ proptedades 
hist6ricns de notabk imporlllncin y valor cultural en Puerw Rico. Por 
cjelllplo, el Fidcicomi;;o de Cons~'rvaci6n de Pucno Rico (~!1 roopem· 
ci6n con d Departamento de Rccurso~ Natumk~ y Ambicntnks 1k 
Put;rto Rico, 111artcja hls rierrns del Depw1<unento en Ia Rt:~crva Nmu
ral dt~ las Cabcl.iJS de San Ju:Hl, cerea de Fajardo. ~~n d c.;xtremo cste d\.: 
lul<;la. 
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Synoptic Survey of Water Quality and Bottom 
Sediments, San Juan Bay Estuary System, 
Puerto Rico, December 1994-July 1995 
By Richard M.T. Webb and Fernando G6mez-G6mez 

Abstract 

During 1994 and 1995, the U.S. Geological 
Survey, in cooperation with the U.S. 
Environmental Protection Agency and the Puerto 
Rico Environmental Quality Board carried out a 
synoptic sampling of the quality of water (dry and 
wet periods) and sediment of the San Juan Bay 
estuary system for the San Juan Bay Estuary 
Program. Secchi depth at 15 sampling sites 
ranged from 12 to 152 centimeters. Turbidity 
values were less than or equal to 11 nephelometric 
turbidity units at all sites whereas total suspended 
solids were less than 31 milligrams per liter. Caiio 
de Martin Peiia had elevated ammonia 
concentrations (2.3 milligrams of ammonia as 
nitrogen per liter) and counts of fecal-coliform 
bacteria on the order of 100,000 colonies per 100 
milliliters. At none of the other sampled sites did 
dissolved ammonia exceed 0.45 milligrams per 
liter or fecal coliform concentrations exceed 
6,000 colonies per 100 milliliters. Concentrations 
of dissolved oxygen in the eutrophic Laguna San 
Jose ranged from near zero to more than 200 
percent saturation levels. Sedimentation rates at ,, 

six coring sites varied from 0.24 centimeters per 
year in Laguna de Pinones to 3.9 centimeters per 
year in Caiio de Martin Peiia, as determined by 
downcore activity of cesium-137. At Caiio de 
Martin Peiia, the PCB concentrations increased 
from 12 micrograms per kilogram in the oldest 

strata (pre-1950) to 380 micrograms per kilogram 
in the most recently deposited sediments (1975-
95). Also at the Caiio de Martin Peiia site, 
concentrations of DDT (and metabolites), a 

. pesticide used extensively from the 1940s through 
the end of the 1960s, were highest (at 62 
micrograms per kilogram) in the sediments 
deposited from 1950 to 197 4, decreasing to 27 
micrograms per kilogram in sediments deposited 
from 1975-95. Bis(2-ethylhexl) phthalate, a 
common plasticizing agent, exceeded 20,000 
micrograms per kilogram in the most recent strata 

of the Caiio de Martin Peiia core site; the likely 
source being the PVC and other plastics contained 

in the construction debris commonly used for fill 
in the squatter communities. Lead concentrations 
increased at the Caiio de Martin Peiia core site 
from 30 micrograms per gram in the oldest strata 
to 750 micrograms per gram in the most recent 
strata; similarly, mercury increased from 0.16 to · 
4.7 micrograms per gram. Analysis of data 
collected from 1970 to 1995 indicates that since 
1985, the quality of water in the San Juan Bay 

estuary system has improved as leaded gasoline 
has been phased out and wastewater from local 
plants, previously discharged to inland waters, is 
now collected and routed to regional facilities for 
discharge to offshore ocean outfalls. 
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INTRODUCTION 

The Clean Water Act of 1977, as amended by 
the Water Quality Act of 1987, formally established 
the National Estuary Program with the goal of 
providing guidance to local decision makers in 
restoring the health of estuaries of national 
significance. Coordination between the Puerto Rico 
Environmental Quality Board (PREQB) and the U.S. 
Environmental Protection Agency (USEPA) resulted 
in the inclusion of San Juan Bay (Bahia de San Juan), 
and its lagoons and interconnecting waterways, into 
the National Estuary Program beginning in 1993. The 
local implementation of the program is the San Juan 
Bay Estuary Program. The principal objective of the 
program is to develop a Comprehensive Conservation 
and Management Plan (CCMP). The CCMP will 
provide guidance for government, private industry, 
and citizens as they work together to improve the 
environmental quality of the estuarine system. 

The San Juan Bay estuary system is contained 
within a relatively small drainage basin (240 km2) 

above a broad, fiat coastal plain (fig. 1). The subtidal 
portion of the system consists of the Bahia de San 
Juan, connected by a series of natural and dredged 
channels to four lagoons: Laguna del Condado, 
Laguna San Jose, Laguna La Torrecilla, and Laguna 
de Pinones. Laguna de Pinones is located within the 
Bosque Estatal de Pinones, the largest remaining 
mangrove forest in Puerto Rico. The forest is 
connected to the estuarine reach of the Rio Grande de 
Loiza through a series of gated canals constructed to 
drain the forest and to facilitate transport of mangrove 
harvested for charcoal production. Intense rainfall in 
eastern Puerto Rico can cause the Rio Grande de Lofza 
to rise above the gates and dikes, and flood the eastern 
part of the estuary system. The water quality of the 
bay, lagoons, and interconnecting natural and man
made channels has been significantly altered from its 
natural state not only by land-use activities, but also 
by modification of the hydraulic properties through 
dredging of channels and placement of fill (Ellis, 
1976; Seguinot-Barbosa, 1983). In places the estuary 
system is hypereutrophic, has anoxic bottom waters, is 
contaminated by heavy metals, trace elements, and· 
organic compounds; and receives raw-sewage from 
combined storm-sewer overflows and from direct 
discharges from housing along parts of its perimeter. 

Objectives 

The objectives of this study were to: 

1) document general water-quality conditions in the 
estuary system during a dry period and immediately 
after a significant storm-runoff event; 

2) characterize the physical and chemical I 
composition of sub-tidal sediments throughout the bay • ·_ 
and lagoons; and 

I 
I 

3) relate the water-quality and sediment data 
acquired as part of this study to observations 
documented in previous studies. 

The U.S. Geological Survey (USGS) conducted 
this study, in cooperation with the USEPA and the 
Puerto Rico Environmental Quality Board (PREQB), 
to provide the water-quality and sediment data 
required by the San Juan Bay Estuary Program in 
order to prioritize actions to be included in the CCMP. 

Purpose and Scope 

This report presents the results of the synoptic 
survey of water quality and bottom sediments of the 
San Juan Bay estuary system, Puerto Rico. The data, 
collected between December 1994 and July 1995, 
include: 

• General water quality observations made at 15 
sites during dry weather conditions and immediately 
after a storm-runoff event. Variables measured at each 
site include water depth, color, and vertical profiles of 
temperature, specific conductance, pH, and dissolved 
oxygen. In addition, samples collected near the surface 
of the water column at each site were analyzed for 
turbidity, total suspended solids, nitrate, nitrite, 
ammonia, orthophosphate, fecal-coliform bacteria, 
chlorophyll 'a', and chlorophyll 'b'. 

• Analysis of grain-size distribution and 
concentrations of total Kjeldahl nitrogen, total · 
phosphorus, and total carbon in the surficial sediments 
at 15 sites. 

• Analysis of grain-size distribution and 
concentrations of total Kjeldahl nitrogen, total 
phosphorus, total carbon, and of the activity of the 
radioisotope cesium-137 (Cs-137) in sediment cores 
obtained at six sites. 
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Figure 1. Drainage basin of the San Juan Bay estuary and site localities in Puerto Rico. 
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• Estimates of average sedimentation rates at the 
six sediment core sites as determined from the activity 
of Cs-137 in the sediment cores. The estimated 
sedimentation rates were used to define strata 
containing sediments and associated constituents 
deposited during discrete time periods corresponding 
approximately to 1925-49, 1950-74, and 1975-95. 

• Concentrations of selected pesticides, trace 
elements, and semi-volatile organic compounds 
deposited at the six core sites during the approximate 
time periods 1925-49, 1950-74, and 1975-95. 

The results of the dry-weather/wet-weather 
water-quality sampling in the San Juan Bay estuary 
system are complemented with associated data sets 
compiled by the USGS in cooperation with Federal 
and Commonwealth agencies over the last 25 years. 

Changes in the composition of the sediments 
deposited during each approximated time period are 
related in general terms to land-use changes and the 
changing loads of selected contaminants. 
Concentrations of trace elements in the oldest 
(deepest) sediment samples can be taken to represent 
natural baseline concentrations. 
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STUDY AREA 

The San Juan Bay estuary system lies almost 
entirely within the San Juan metropolitan area with the 
exception of the easternmost part which consists of the 
Bosque Estatal de Pinones mangrove forest reserve. 

1 
~ 
~ 
!' 

The normal range of mean monthly temperatures in t; 
.f. 

San Juan is only 3.2 °C between the warmest month, r ;, 
August (27.1 °C), and the coolest months, January and t 
February (23.9 oq (Calvesbert, 1970). Mean-annual f: 

f 
rainfall varies from 1,500 mm near the coast in the San 1: 

Juan area to 2,100 mm in the uplands defining the f 
southern boundary of the drainage basin. Most of the f 
rainfall occurs from July to September and is related to t 
easterly waves which pass through the region at an 
average rate of four to six times per month (Nieuwolt, 
1977). From August to October, tropical depressions, 
some of which develop into hurricanes, commonly 
pass through the region and deliver torrential rains. A 
second annual peak in rainfall amount occurs in May, 
responding to disturbances formed as occasional cold 
air masses from the North American continent enter 
the region from the west. Pan evaporation at the coast 
averages about 2,070 mm/yr, and is, to a large degree, 
the result of the Trade Winds which blow almost 
invariably from the northeast (fig .. 2). 

Geology 

Almost all of the most common geomorphic 
terranes of Puerto Rico are present in the watershed 
(fig. 3). These include volcaniclastic and plutonic 
rocks typical of the center of the island, limited 
exposures of the extensive limestone deposits that 
cover much of northern Pue11o Rico, and alluvium
covered valleys and coastal plains. The drainage basin 
of the San Juan Bay estuary system covers 240 km2, of 
which 215 km2 is land and 25 km2 is covered by 
water. The volcaniclastic and intrusive rocks in the 
uplands cover 55 km2, the limestone formations cover 
13 km2, whereas Quaternary deposits- which 
include marine and riverine terrace deposits, alluvium, 
beach and swamp deposits, blanket deposits, and 
artificial fill- cover 147 km2. 

The predecessors to both the Rio Grande de 
Lofza and the Rio Bayamon apparently passed through 
the estuary system in the past (Rodriguez and others, 
1992, Kaye, 1959a and 1959b) and deposited most of 
the Quaternary alluvium and coastal deposits that 
blanket the San Juan Bay estuary system today. 
Mangrove and swamp deposits, which cover 27 km2, 

are limited to protected low-energy parts of the bay 
and lagoons. As recently as 1,500 years ago, the bay 
north of Isla Verde was a sheltered mangrove 
community that was drowned as sea level rose 
following the most recent glacial period (Cintron and 

.,, 

l 
; 
! 

4 Synoptic Survey of Water Quality and Bottom Sediments, San Juan Bay Estuary System, Puerto Rico, December 1994-July 1995 
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Figure 2. Average wind conditions for San Juan, Puerto Rico (Source data: National Climatic Data Center, 
1995, Period of record: 1955-90). 

others, 1984). Beach deposits, which cover 10 km2, 

include the consolidated sand dunes at Isla de Cabras, 

Old San Juan and the headlands of Boca de Cangrejos, 

Punta Maldonado, and Punta Vacfa Talega. Eleven 

km2 of quartz-sand blanket deposits underlie Santurce, 

northern Laguna San Jose, and Laguna La Torrecilla. 

Reflecting the intense development of the San Juan 

Metropolitan area, 29 km2 (12 percent of the 

watershed) is covered with artificial fill. 

Hydrology and Oceanography 

Surface water quality in the estuary system and 

the nearshore areas is closely related to surface-water 

runoff, ground water, tides, and currents in the lagoons 

and nearshore marine waters (fig. 4). 

Surface-Water Runoff 

The steep topography and the almost complete 
urbanization of the drainage basin results in extremely 
flashy rainfall-runoff events. The extensive 
impermeable surfaces laid down during urbanization 
has led to flooding which constitutes a critical problem 
not only in areas receiving drainage from the Rfo 
Piedras, the main stream in the estuary system, but 
also in areas adjacent to many of the smaller 
tributaries in the estuary system basin. 

Runoff from the Rfo Piedras at the USGS long
tenn gaging station 50049000, which monitors 
drainage from 32.4 km2, averages about 26 Mm3/yr 
(15-year record), equivalent to 810 mm of the average 
rainfall of 2,000 mm/yr. This indicates that the ratio 
for runoff to rainfall above the gage site is 
approximately 0.40. Taking into consideration that 

Study Area 5 
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UNITED STA'TES ENVIRONMENTAL PROTECTION AGENCY 
REGION II 

EDISON, NEW JERSEY 08837 

'"JUL 2 0 2004 

Miriam Ortiz Torres 
Puerto Rico Environmental Quality Board 
431 Ponce de Leon A venue 
Hato Rey, Puerto Rico 00919 

Dear Ms. Torres: 

Enclosed are the results of the Celia's Laundry sampling survey conducted by your office. Any 
correspondence concerning these results should refer to our internal project number, 04050017, 
to uniquely identify the data. Please refer to the first page of the report for a description of any 
remark codes used as data qualifiers. It should be noted that all data are considered to be EPA
validated. 

If you have any questions you can contact me by phone at (732) 906-6886, by fax at (732) 906-
6165 or via the Internet at "birri.john@epa.gov". 

Jo n Birri 
pecial Projects Coordinator 

Laboratory Branch 

Enclosure 

Internet Address (URL) • http://www.epa.gov 
Recycled/Recyclable • Printed wtth Vegetable Oil Based Inks on Recycled Paper (Minimum 30% Postconsumer) 
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Remark 
Codes 

u 

J 

UJ 

N 

NJ 

R 

K 

L 

NV 

INC 

U.S. Environmental Protection Agency 
Region 2 Laboratory 

Data Report: CELIA'S LAUNDRY, IND 

Project Number: 04050017 

Program: Y206E 

Project Leader: MIRIAM ORTIZ TORRES 

Explanation 

THE ANALYTE WAS NOT DETECTED AT OR ABOVE THE REPORTING LIMIT. 

THE IDENTIFICATION OF THE ANAL YTE IS ACCEPT ABLE; THE REPORTED VALUE IS AN ESTIMATE. 

THE ANAL YTE WAS NOT DETECTED AT OR ABOVE THE REPORTING LIMIT. THE REPORTING LIMIT 
IS AN ESTIMATE. 

THERE IS PRESUMPTIVE EVIDENCE THAT THE ANAL YTE IS PRESENT; THE ANAL YTE IS REPORTED 
AS A TENTATIVE IDENTIFICATION. 

THERE IS PRESUMPTIVE EVIDENCE THAT THE ANAL YTE IS PRESENT; THE ANAL YTE IS REPORTED 
AS A TENTATIVE IDENTIFICATION. THE REPORTED VALUE IS AN ESTIMATE. 

THE PRESENCE OR ~SENCE OF THE ANAL YTE CANNOT BE DETERMINED FROM THE DATA DUE 
TO SEVERE QUALITY CONTROL PROBLEMS. THE DATA ARE REJECTED AND CONSIDERED UNUSABLE. 

THE IDENTIFICATION OF THE ANAL YTE IS ACCEPT ABLE; THE REPORTED VALUE MAY BE BIASED 
HIGH. THE ACTUAL VALUE IS EXPECTED TO BE LESS THAN THE REPORTED VALUE. 

THE IDENTIFICATION OF THE ANAL YTE IS ACCEPT ABLE; THE REPORTED VALUE MAY BE BIASED 
LOW. THE ACTUAL VALUE IS EXPECTED TO BE GREATER THAN THE REPORTED VALUE. 

NOT VALIDA TED 

RESULT NOT ENTERED 

~eport Date: 7/19/2004 8:50AM Page 1 of 15 

• 



/a-t. U.S. EPA Region 2 Laboratory 
~~, ,..,.;.) Data Report 

• 
Survey Name: CELIA'S LAUNDRY, IND 

Project Number: 04050017 

i!AFoisis~1: Field/Station ID: CLI~SS-01 
I" • • • • • • • • • • • • • • ~ Matrix: Sediment 

Sample Description: MBPH90 

Analysis Type: METALS TAL ICP SOLID 

I 

[ 

I 

f 

I 
I 
I 

CAS Number Analyte Name 

007440224 SILVER 
007429905 ALUMINUM 
007440382 ARSENIC 
007440393 BARIUM 
007440417 BERYLLIUM 
007440702 CALCIUM 
74110-43-9 CADMIUM 
007440484 COBALT 
007440473 ·CHROMIUM 
007440508 COPPER 
007439896 IRON 
007440097 POTASSIUM 
007439954 MAGNESIUM 
007439965 MANGANESE 
007440235 SODIUM 
007440020 NICKEL 
007439921 LEAD 
007440360 ANTIMONY 
007782492 SELENIUM 
oo7440i8o THALLIUM 
007440l>22 VANADIUM 

-·-
007440666 ZINC 

Single Component Analyses 

CAS Number Analyte Name 

007439976 MERCURY 
57-12-S CYANIDE TOT. 

jAFOtsi6-·:: Field/Station ID: CLI-SS-02 
:\-.----~-----~--- ~--~---': Matrix: Sediment 

Sample Description: MBPH91 

Analysis Type: METALS TAL ICP SOLID 

CAS Number 

007440224 
007429905 
007440382 
007440393 

ALUMINUM 
ARSENIC 
BARIUM 

tefer to Page I for an explanation of Remark Codes 
{eport Date: 7/19/2004 8:50AM 

c"'> ., 

Date Received: 5/18/2004 

rr.." 

Date Received: 5/18/2004 

Page 2 of1S 

Result 

6,100 
5.1 
50 

55,000 
2.5 
6.8 

. 31 
66 

22,000 

0 5,500 
290 

25 
160 

42 
1,200 

Result 

0.68 

9,200 
6.8 
57 

Remark_ 
Codes 

1.2U 

0.60U 

600U 

600U 

L 
7.1U 
42U 
3.0U 

Remark_ 
Codes 

L 
0.14U 

Remark_ 
Codes 

•sorted By Sample ID 

Units 

mg!Kg 
mg/Kg 
mg!Kg 
mg!Kg 
nig!Kg 
mg!Kg 
mg!Kg 
mg!Kg 
mg/Kg 
mg!Kg 
mg!Kg 
mg!Kg 
mg!Kg 
mg!Kg 
mg!Kg 
mg!Kg 
mg/Kg 
mg!Kg 
mg!Kg 
mg!Kg 
mg!Kg· 
mg!Kg 

Units 

mgll{g 

_E!WK~ -- . 

mg!Kg 
mg!Kg 



/j;\ U.S. EPA Region 2 Laboratory 
~ • Data Report 

•'lotiiPU'(\.~ 

• 
Survey Name: CELIA'S LAUNDRY, IND 

Project Number: 04050017 

l&ij·~-~~-~] Field/Station ID: CLI-SS-02 
Matrix: Sediment 

Sample Description: MBPH91 

Analysis Type: METALS TAL ICP SOLID 

CAS Number Analyte Name 

007440417 BERYLLIUM -- ~-·-·-. 
007440702 CALCIUM 
7440-43-9 CADMIUM 
007440484 COBALT 
007440473 CHROMIUM 
007440508 COPPER 
007439896 IRON 
007440097 POTASSIUM 
007439954 MAGNESIUM 
007439965 MANGANESE 
007440235 SODIUM 
007440020 NICKEL 
007439921 LEAD 
007440360 --- -ANfiM6NY 
007782492 SELENIUM 
oo744o286- -- THALLiuM 
007440622- --- VANADIUM 

--- - -- ·--· 
007440666 z~c 

Single Component Analyses 

CAS Number Analvte Name 

007439976 ~CtntY 

57-12-5 CYANIDE TOT. 

r~_ili] Field/Station ID: CLI-SS-03 
Matrix: Sediment 

Sample Description: MBPH92 

Analysis Type: METALS TAL ICP SOLID 

CAS Number 

007440393 BARIUM 

tefer to Page 1 for an explanation of Remark Codes 

ieport Date: 7119/1004 8:50AM 

Date Received: 5118/2004 

_..,.,. ·-- --- ·- -.---

~.- -~ --- -· 

Date Received: 5118/2004 

Page 3 of 15 

Result 

47,000 
1.9 

27 
84 

22,000 

3,800 
250 

12 

58 
500 

Result 

0.36 

6,900 
··- ---6~7 

110 

Remark_ 
Codes 

•sorted By Sample ID 

Units 

0.61U ___ .. !11~~ I 
I 6.1U 

610U 

610U 

7.3U 
4.3U 
3.1U 

Remark_ 
Codes 

0.14U 

Remark_ 
Codes 

mg!Kg 
mgfK.g 
mg!Kg -

-- mg!Kg 
mg/Kg. 

mg!Kg 
mg!Kg 
mg!Kg 
mg!Kg 

- m~g_ 

i 

mg!Kg : 

--~~i ______ l 
mg!Kg 
mg!Kg 
mg/l(g 

- -··- mgl!<.~ 
mg/Kg 

Units 

- .,. 

--
! 

I 
i 

mg/I{g __ 
mg!Kg ___j 



•. lj;'" U.S. EPA Region 2 Laboratory 
~ l Data Report 

,t....u7 . 

• 
[@~~i~J Field/Station 10: CLI-SS-03 

Matrix: Sediment 

Sample Description: MBPH92 

Survey Name: CELIA'S LAUNDRY, IND 

Project Number: 04050017 

Date Received: 5/18/2004 

Analysis Type: METALS TAL ICP SOLID 

CAS Number Analyte Name 

007440417 BERYLLIUM 
007440702 CALCIUM 
7440-43-9 CADMIUM 
007440484 COBALT 
007440473 CHROMIUM 
007440508 COPPER 
007439896 IRON 
007440097 POTASSIUM 
007439954 MAGNESIUM 
007439965 MANGANESE 
007440235 SODIUM 
007440020 NICKEL 
007439921 LEAD 
007440360 ANTIMONY 
007782492 SELENIUM 
007440280 THALLIUM 
007440622 VANADIUM 
007440666 ZJNC 

Single Component Analyses 

CAS Number Analyte Name 

007439976 MERCURY 
- ... -~· - ... ·-

57-12-5 CYANIDE TOT. 

[1~~~~-~~~-_jj Field/Station ID: CLI-SS-04 
Matrix: Sediment 

Sample Description: MBPH93 

Analysis Type: METALS TAL ICP SOLID 

007440393 BARIUM 

tefer to Page I for an explanation of Remark Codes 
ieport Date: 7119/2004 8:50AM 

Date Received: 5/18/2004 

Page 4 of 15 

Result 

18,000 
1.5 

20 
23 

21,000 

960 
310 

260 

62 
550 

Result 

0.32 
. -~ .. -··- ·-·-··· 

0.17 

7,900 
8.0 
120 

*Sorted By Sample 10 

Remark_ 
Codes Units 

0.62U ~g!Kg 
mg/Kg 

mg!Kg 

6.2U mg!Kg 

mg/Kg 

mg/Kg 

mg!Kg 
.. 

620U mg!Kg 

mg/Kg 

mg!Kg 

620U mg!Kg 

5.0U mg/Kg 

mg!Kg 

7.4U mg!Kg 

4.30 mg/Kg 
3.1U mg!Kg 

mg!Kg 
···-- ~ --- ~-- --

mg/Kg 

Remark_ 
Codes Units 

····- -·~- ···-~~- -- .. - .Dl~g 
mg/Kg j 

Remark_ 
Codes Units 

- ------~ .. --- -- mg!Kg 
- - --~ -- --- - mg!Kg 



• 
!~Jr~~,~~)Jj Field/Station ID: CLI-SS-04 

Matrix: Sediment 

Sample Description: MBPH93 

U.S, EPA Region 2 Laboratory 
Data Report 

Survey Name: CELIA'S LAUNDRY, IND 

Project Number: 04050017 

Date Received: 5/18/2004 

Analysis Type: METALS TAL ICP SOLID 

Single Component Analyses 

~~0-&:;-2--9,,-: Field/Station ID: CLI-SS-05 :,i\;1£ t:5 : 
:?+?t;;Yi-L-<:.: _____ ~ Matrix: Sediment 

Sample Description: MBPH94 

Analysis Type: METALS TAL ICP SOLID 

tefer to Page 1 for an explanation of Remark Codes 

leport Date: 7/19/2004 8:50AM 

Date Received: 5/18/2004 

Page 5 of 15 

Remark_ 
Codes 

*Sorted By Sample ID 



.. i' ... '<, U.S. EPA Region 2 Laboratory 
\ ~ Data Report 

.,.'4, ;.r-ot~!::#' 

• 
Survey Name: CELIA'S LAUNDRY, IND 

Project Number: 04050017 

[[!_q~~~J Field/Station ID: CLI-SS-05 
Matrix: Sediment 

Sample Description: MBPH94 

Analysis Type: METALS TAL ICP SOLID 

Single Component Analyses 

l~~P-J Field/Station ID: CLI-SS-06 
Matrix: Sediment 

Sample Description: MBPH95 

Analysis Type: METALS TAL ICP SOLID 

~efer to Page 1 for an explanation of Remark Codes 

leport Date: 7/19/2004 8:50AM 

Date Received: 5/18/2004 

Date Received: 5/18/2004 

Page 6 of 15 

*Sorted By Sample ID 

Remark_ 



'·. 

• 
~~.: i+IG:'i!!f*~'"'': Field/Station ID: CLI-SS-06 l\.F01S30,;: 
,·':' ----·~·~-------'""' Matrix: Sediment 

Sample Description: MBPH95 

U.S. EPA Region 2 Laboratory 
Data Report 

Survey Naine: CELIA'S LAUNDRY, IND 

ProjectNumber: 04050017 

Date Received: 5118/2004 

Analysis Type: METALS TAL ICP SOLID 

Single Component Analyses 

Sample Description: MBPH96 

Analysis Type: METALS TAL ICP SOLID 

tefer to Page I for an explanation of Remark Codes 
~eport Date: 7/19/2004 8:50AM 

Date Received: 5/18/2004 

Page 7 of 15 

*Sorted By Sample ID 



• 
l~if(\illj Field/Station ID: CLI-SS-07 

Matrix: Sediment 

Sample Description: MBPH96 

U.S. EPA Region 2 Laboratory 
Data Report 

Survey Name: CELIA'S LAUNDRY, IND 

Project Number: 04050017 

Date Received: 5/18/2004 

Analysis Type: METALS TAL ICP SOLID 

Single Component Analyses 

Field/Station ID: CLI-SS-08 

Matrix: Sediment 

Sample Description: MBPH97 

Analysis Type: METALS TAL ICP SOLID 

~efer to Page l for an explanation of Remark Codes 

ieport Date: 7/19/2004 8:50AM 

Date Received: 5/18/2004 

Page 8 of 15 

Remark_ 

Remark_ 
Codes 

*Sorted By Sample ID 



-· 

• 
[~~~~~~~~J Field/Station ID: CLI-SS-08 

Matrix: Sediment 

Sample Description: MBPH97 
( 

U.S. EPA Region 2 Laboratory 
Data Report 

Survey Name: CELIA'S LAUNDRY, IND 

Project Number: 04050017 

Date Received: 5118/2004 

Analysis Type: METALS TAL ICP SOLID 

Single Component Analyses 

[!i'ii,~1~~~J Field/Station ID: CLI-SS-09 
Matrix: Sediment 

Sample Description: MBPH98 

Analysis Type: METALS TAL ICP SOLID 

tefer to Page I for an explanation of Remark Codes 

leport Date: 7/19/2004 8:50AM 

Date Received: 5/18/2004 

Page 9 of 15 

*Sorted By Sample ID 

Remark_ 



• 
l .. \ U.S. EPA Region 2 Laboratory 
~ • Data Report 

·'), H'Qf(.?' 

Survey Name: CELIA'S LAUNDRY, IND 

Project Number: 04050017 

r~¥~~-~~~] Field/Station ID: CLI-SS-09 
Matrix: Sediment 

Date Received: 5/18/2004 

Sample Description: MBPH98 

Analysis Type: METALS TAL ICP SOLID 

CAS Number Analyte Name 

007440417 BERYLLIUM 
007440702 CALCIUM 
7440-43-9 CADMIUM 
007440484 COBALT 
007440473 CHROMIUM 
007440508 COPPER 
007439896 IRON 
007440097 POTASSIUM 
007439954 MAGNESIUM 
007439965 MANGANESE 
007440235 SODIUM 
007440020 NICKEL 
007439921 LEAD 
007440360 ANTIMONY 
007782492 SELENIUM 
007440280 THALLIUM 
007440622 VANADIUM 

. -· - . -- -~--- --

007440666 ZINC 

. Single Component Analyses 

CAS Number Analyte Name 

007439976 MERCURY 

. -

. -- -·-- ---5-7-12~5 -- -- . -CYANIDE TOT. -· --- --- , . 

r!li~-~-~~-~-_l Field/Station ID: CLI-FRB-0 I 
Matrix: Aqueous 

Sample Description: MBPJ02 

Analysis Type: METALS TAL ICP AQUEOUS 

007440393 BARIUM 

tefer to Page I for an explanation of Remark Codes 

ieport Date: 7119/2004 8:50AM 

Date Received: 5/18/2004 . 

Page 10 of 15 

Result 

74,000 

18 
16 

11,000 

750 
170 

35 

42 
--- ----

67 

Result 

0.19 
0.27 

Result 

•sorted By Sample ID 

Remark_ 
Codes Units 

0.59U --- -~~g __ / 
-- -- ·--------- - ---

mg/Kg 
-

I 
0.59U mg/Kg 
5.9U mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 

-
590U m~g I 

mg/Kg 
1 mg/Kg 

590U J!lg/Kg ! ---- --- -·----
4.8U mg/Kg 

·-· ¥•• ----- -· - -

l mg/Kg 
·---------

7.1U mg/Kg ! 
4.2U _mg{Kg 

j 3.0U mg/Kg 

----- --- -- _____ !fi~g . --
mg/Kg 

Remark_ 
Codes Units 

- -- --.-.----- -·····-~- ---- ---- - _D1g/Kg_. 
mg!Kg _ __j 

· Remark -
·Codes Units 

200U ug/L i 

15U ugiL i 
200U I 

I 



·. 
/.a-~ U.S. EPA Region 2 Laboratory 
\ ~ Data Report 

"1-:7,';.root? 

•• 
;~,~~~-~,'-lj Field/Station ID: CLI-FRB-01 

Matrix: Aqueous 

Sample Description: MBPJ02 

Survey Name: CELIA'S LAUNDRY, IND 

Project Number: 04050017 

Date Received: 5/18/2004 

Analysis Type: METALS TAL ICP AQUEOUS 

Single Component Analyses 

[!j~;~~~~!Jj Field/Station ID: CLI-AFB-01 
Matrix: Aqueous 

Sample Description: MBPJ03 

Analysis Type: METALS TAL ICP AQUEOUS 
. ' 

~efer to Page I for an explanation of Remark Codes 

leport Date: 7119/2004 8:50AM 

Date Received: 5/18/2004 

Page 11 of 15 

*Sorted By Sample ID 

Remark_ 



.. 

• 
l~i~!-~~-~] Field/Station 10: CLI-AFB-01 

Matrix: Aqueous 

Sample Description: MBPJ03 

U.S. EPA Region 2 Laboratory 
Data Report 

Survey Name: CELIA'S LAUNDRY, IND 

Project Number: 04050017 

Date Received: 5/18/2004 

Analysis Type: METALS TAL ICP AQUEOUS 

CAS Number Analvte Name 
007440417 BERYLLIUM 
007440702 CALCIUM 
7440-43-9 CADMIUM 
007440484 COBALT 
007440473 CHROMIUM " - ~ ----~~~« ·--
007440S08 COPPER 
007439896-· IRON 

" '''"""' «• -· 

007440097 POTASSIUM 
0074399S4 MAGNESIUM 
00743996S MANGANESE 
00744023S SODIUM 
007440020 NICKEL 
007439921 LEAD 
007440360 ANTIMONY 
007782492 SELENIUM 
007440280 THALLIUM 
007440622 VANADIUM 

------- -- -
007440666 ZINC 

Single Component Analyses 

CAS Number Analyte Name 
007439976 MERCURY 
S7-l2-S CYANIDE TOT. 

]AFitis4s .. l! Field/Station 10: CLI-GW-01 
.~~--~-·-----"----;-.~---'- Matrix: Aqueous 

Sample Description: MBPH99 

Analysis Type: METALS TAL ICP AQUEOUS 

CAS Number Analyte Name 
007440224 
00742990S 
007440382 
007440393 

SILVER 
ALUMINUM 
ARSENIC 
BARIUM 

tefer to Page I for an explanation of Remark Codes 
ieport Date: 7119/2004 8:50AM 

-- ~ - ---~--""'" 

. --~ ~··-~--·~· 

. -~-" -------- -.. 

Date Received: 5/19/2004 

Page 12 of lS 

Result 

Result 

*Sorted By Sample ID 

Remark_ 
Codes Units 
S.OU ug/L 

S,OOOU ug/L i 
S.OU ug/L I sou ug/L 
IOU -~ _I 

2SU ug/L ! 

lOOU 11~- .. -l 
S,OOOU ug/L 
S,OOOU- ug.tr. 

lSU 
S,OOOU 

40U 
lOU 
60U 
3SU 
2SU 
sou 
60U 

Remark_ 
Codes 

0.20U 
IOU 

Remark_ 
Codes 

ug/L 
ugiL 
ug/L 
ug/L 
ug/L 
_u¢-_ 
ug/L 
u_giL 
ug/L 

Units 

ug/L 
ug/L 



·, 

• 
..tj;'& U.S. EPA Region 2 Laboratory 
~ • Data Report 

.• , X'U7 

Survey Name: CELIA'S LAUNDRY, IND 

Project Number: 04050017 

[~~~-(~~~-:; Field/Station ID: CLI-GW-01 
Matrix: Aqueous 

Date Received: 5119/2004 

Sample Description: MBPH99 

Analysis Type: METALS TAL ICP AQUEOUS 

CAS Number Analyte Name 

007440417 BERYLLIUM 
007440702 CALCIUM 
7440-43-9 CADMIUM 
007440484 COBALT 
007440473 CHROMIUM 
007440508 COPPER 
007439896 IRON 
007440097 POTASSIUM 
007439954 MAGNESIUM 
007439965 MANGANESE 
007440235 SODIUM 
007440020 NICKEL 
007439921 LEAD 
007440360 ANTIMONY 
007782492 SELENIUM 
007440280 THALLIUM 
007440622 VANADIUM 
007440666 ZINC 

·-·-----·-·-----·-··· 

Single Component Analyses 

CAS Number Analyte Name 

007439976 
S7-12-S 

MERCURY 
CYANIDE TOT. 

Remark_ 
Result Codes 

39,000 

31 
4,700 

7,900 
170 

66,000 

Result 

5.0U 

5.0U 
sou 
IOU 

S,OOOU 

40U 
IOU 
60U 
35U 
25U 
sou 
60U 

Remark_ 
Codes 

•sorted By Sample ID 

Units 

ug!L 
ug!L 
ug!L 
ug!L 
ugiL 
ug!L 
ug/L 
ug!L 
ug!L 
ug!L 
ug!L 
ug!L 
ug!L 
ug!L 
ugiL 
ug!L 
ug/L 
ug!L 

--· -·-··--··-··----

Units 

0.20U ug/L 

---·-·········-··-·-···------ ------------·······--- !Q~---- ______ !.!~ 

[~~~~-~-E~] Field/Station ID: CLI-GW-02 
Matrix: Aqueous 

Sample Description: MBPJOO 

Analysis Type: METALS TAL ICP AQUEOUS 

CAS Number 

007440224 
00742990S 
007440382 
007440393 

Analyte Name 

SILVER 
ALUMINUM 
ARSENIC 
BARIUM 

. ··-·- ··-·-··--·-··· . ··-··-······-···--- ----

tefer to Page I for an explanation of Remark Codes 
{eport Date: 7/19/2004 8:50AM 

Date Received: 5/19/2004 

Page 13 of 15 

Remark_ 
Result Codes 

400 
lOU 

15U 
200U 

Units 

ug!L 
ug!L 
ug!L 

___ !.!~ 
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• 
1Aiio154_6_l 
:~:,-;--;--_~---~.: 

Field/Station ID: CLI-GW-02 
Matrix: Aqueous 

Sample Description: MBPJOO 

U.S. EPA Region 2 Laboratory 
Data Report 

Survey Name: CELIA'S LAUNDRY, IND 

Project Number: 04050017 

Date Received: 5/19/2004 

Analysis Type: METALS TAL ICP AQUEOUS 

CAS Number Analyte Name 

007440417 BERYLLIUM 
007440702 CALCIUM 
7440-43-9 CADMIUM 
007440484 COBALT 
007440473 CHROMIUM 
007440508 COPPER 
007439896 IRON 
007440097 POTASSIUM 
0074399S4 MAGNESIUM 
00743996S MANGANESE 
00744023S SODIUM 
007440020 NICKEL 
007439921 LEAD 
007440360 ANTIMONY 
007782492 SELENIUM 
007440280 THALLIUM 
007440622 VANADIUM 
007440666 ZINC 

Single Component Analyses 

CAS Number Analvte Name 

007439976 MERCURY 
57-12-5 CYANIDE TOT. 

Result 

38,000 

60 
2,200 

8,000 
190 

6S,OOO 

Result 

---------- --·------·-- ··,-·-· ·-···· -

.1~~~-~-~~?.J Field/Station ID: CLI-GW-03 
Matrix: Aqueous 

Sample Description: MBPJOl 

Analysis Type: METALS TAL ICP AQUEOUS 

CAS Number Analyte Name 

007440224 
007429905 
007440382 
007440393 

ALUMINUM 
ARSENIC 
BARIUM 

tefer to Page I for an explanation of Remark Codes 
leport Date: 7/19/2004 8:50AM 

Date Received: 5/19/2004 

Page 14 of 15 

Remark_ 
Codes 

s.ou 

s.ou 
sou 
IOU 

s,ooou 

40U 
lOU 
60U 
3SU 
2SU 
sou 
60U 

Remark_ 
Codes 

0.20U 
IOU 

Remark_ 
Codes 

1 

ISU 
200U 

•sorted By Sample ID 

Units 

ug/L 
ug!L 
ug/L 
ug/L 
ugiL 
ug/L 
ug/L 
ug!L 
ug/L 

1 ug/L 
ugiL -I 
ug/L 

j ug/L 
ug/L 
ug/L 
ug!L 
ug/L 
ug!L ___j 

Units 

ug/L 
ug!L 

'' 
I 
! 
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[fi~~~i?]j Field/Station ID: CLI-GW-03 
Matrix: Aqueous 

Sample Description: MBPJOI 

U.S. EPA Region 2 Laboratory 
Data Report 

Survey Name: CELIA'S LAUNDRY, IND 

Project Number: 04050017 

Date Received: 5/19/2004 

Analysis Type: METALS TAL ICP AQUEOUS 

Single Component Analyses 

• 
[>roject Approval: ---.~~~:llo....---l.,f:....!....._~....~..-....o::z~ .. .£-===EII.:o----- Date: zhd'l 
tefer to Page 1 for an explanation of Remark Codes 

leport Date: 7/19/2004 8:50AM Page 15 of 15 

Remark_ 
Codes 

*Sorted By Sample ID 



• 

REFERENCE: 20 

• 



PR EQB-FIT PHOTO LOG 

Site Name: CELIA'S LAUNDRY, INC. 
Camera: CANON SURE SHOT 35 MM 

Case No: PR 0002196368 Film: Kodak Max 400, 12 exp. 

TOO No. 02-0401-39 Field SM Signature: 
Sampling Date(s):_May 17-18, 2004 Date: May 17, 2004 

Roll1 
Date Time Photo ID # Photographer Comments 

05/17/04 0720 hrs 1 M. Ortiz Collection of the organic fraction of CLI-SS-08. 

05/17/04 0735 hrs 2 M. Ortiz Collection of the inorganic fraction of CLI -SS-08. . 

05/17/04 0756 hrs 3 M. Ortiz Collection of the organic fraction of CLI -SS-09. 

05/17/04 0810 hrs 4 M. Ortiz Collection of the inorganic fraction of CLI -SS-09. 

05/17/04 0850 hrs 5 M. Ortiz Collection of the organic fraction of CLI -SS-01. 

05/17/04 0900 hrs 6 M. Ortiz Collection of the inorganic fraction of CLI -SS-01. 

05/17/04 0905 hrs 7 M. Ortiz Collection of the organic fraction of CLI -SS-03. 

05/17/04 0919 hrs 8 M. Ortiz Collection of the inorganic fraction of CLI -SS-03. 

• • 



PR EQB-FIT PHOTO LOG 

Site Name: CELIA'S LAUNDRY, INC. 
Camera: CANON SURE SHOT 35 MM 

Case No: PR 0002196368 Film: Kodak Max 400, 12 exp. 
TOO No. 02-0401-39 Field SM Signature: 
Sampling Date(s):_May 17-18,2004 Date: May 17, 2004 

Collection of the organic fraction of CLI -SS-04 D. 
05/17/04 0911 hrs 9 M. Ortiz 

Collection of the inorganic fraction of CLI -SS-04 D. 
05/17/04 0924 10 M. Ortiz 

05/17/04 0936 hrs 11 M. Ortiz 
Collection of the organic fraction of CLI -SS-02. 

Collection of the inorganic fraction of CLI -SS-02. 
05/17/04 0943 hrs 12 M. Ortiz 

Collection of the organic fraction of CLI -SS-07. 
05/17/04 0948 hrs 1 M. Ortiz 

Collection of the inorganic fraction of CLI -SS-07. 
05/17/04 0958 hrs 2 M. Ortiz 

• • 



PR EQB-FIT PHOTO LOG 

Site Name: CELIA'S LAUNDRY, INC. 
Camera: CANON SURE SHOT 35 MM 

Case No: PR 0002196368 Film: Kodak Max 400, 12 exp. 
TDD No. 02-0401-39 Field SM Signature: 
Sampling Date(s):_May 17-18, 2004 Date: May 17and 18, 2004 

Roll2 
Date Time Photo ID # Photographer Comments 

05/17/04 1106 hrs 3 M. Ortiz Collection of the organic fraction of CLI-SS-06. 

05/17/04 1115 hrs 4 M. Ortiz Collection of the inorganic fraction of CLI SS-06. 

05/17/04 1122 hrs 5 M. Ortiz Collection of the organic fraction of CLI -SS-05. 

05/17/04 1134 hrs 6 M. Ortiz Collection of the inorganic fraction of CLI -SS-05. 

05/18/04 0935 hrs 7 M. Ortiz Collection of the organic fraction of CLI -GW-03. 

05/18/04 0950 hrs 8 M. Ortiz Collection of the inorganic fraction of CLI -GW-03. 

• • 



Site Name: CELIA'S LAUNDRY, INC. 
Camera: CANONSURESHOT35MM 

Case No: PR 0002196368 Film: Kodak Max 400, 12 exp. 

TDD No. 02-0401-39 Field SM Signature: 
Sampling Date(s):_May 17-18, 2004 Date: May 17and 18, 2004 

Roll2 
Date Time Photo ID # Photographer Comments 

05/18/04 1055 hrs 9 M. Ortiz Collection of the organic fraction of CLI -GW-01. 

05/18/04 1058 hrs 10 M. Ortiz Collection of the organic fraction of CLI -GW-02D. 

05/18/04 1115 hrs 11 M. Ortiz Collection of the inorganic fraction of CLI -GW-01. 

05/18/04 1120 hrs 12 M. Ortiz Collection of the inorganic fraction of CLI -GW-02. 

05/17/04 0710 hrs 1 (Roll 3) D. Coreano Collection of the organic fraction of CLI-AFB-01 

05/17/04 0726 hrs 2 D. Coreano Collection of the inorganic fraction of CLI-AFB-01 

05/17/04 0836 3 D. Coreano Collection of the organic fraction of CLI-TB-0 1 

05/17/04 0922 4 D. Coreano Collection of the organic fraction of CLI-FRB-01 

05/17/04 0934 5 D. Coreano Collection of the inorganic fraction of CLI-FRB-01 

• • 



PR EQB-FIT PHOTO LOG 

Site Name: CELIA'S LAUNDRY, INC. 
Camera: CANON SURE SHOT 35 MM 

Case No: PR 0002196368 Film: Kodak Max 400, 12 exp. 
TOO No. 02-0401-39 Field SM Signature: 
Sampling Date(s):_May 17-18, 2004 Date: May 17and 18, 2004 

05/18/04 0734 6 D. Coreano Collection of the organic fraction of CLI-FB-01 

05/18/04 0748 7 D. Coreano Collection of the organic fraction of CLI-TB-02 

05/18/04 0758 8 D. Coreano Collection of the organic fraction of CLI-TB-03 

• 
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SITE LOCATION MAP 

CELIA'S LAUNDRY 

247 ELEANOR ROOSEVELT STREET 

SAN JUAN, PUERTO RICO 

NOT TO SCALE 

FIGURE 1 

t 



Photo 2 



Photo 4 



CELIA'S LAUNDR', INC 
1-t7 ELEAi"'OR ROOSEVELT, 

SA:"oo JUAN, PR 
0_2-0401-39 

STATIGN LOC . # : CLI-SS-01 
DATE: 0>/17 ~y 
TIME: ~ fN 

SAMPLE # : BQQ 91 i(MBPH 90) 
SAMP"LER: £ /!cs~O 

Photo 5 

Photo 6 



Photo 8 



Photo 10 



Photo 11 

Photo 12 



CEUA'SLAL DR, , I'\C 
147 F.U:.\ OR ROO £\'ELT, 

<.,\ J L \ , PR 
02-0401-39 

STATION LOC. # : CU-SS-07-\ 
or 

I I I I., I 
I I 1 \\()II \IIIII , 1\( 

N 11o0 , 

roo 11. '" .11 " · 1•1/ 
1

" 1. 

STAno~ 
DATE .· . ~SS-07 
TIME.-~.·:

SAMPlE# ---±--2.:r.__-,__ 
SAMPlER BQQ~ 

W't'~ .:L -

Photo 2 



Photo 4 



Photo 5 



Photo 6 



Photo 8 



Photo 10 



Photo 11 

Photo 12 



Photo 2 



1,\'\ .ll \'\, PR 

TOO#: 02-0401-39 

STATION LOG . # : -~:,_:..=....:...:..
OATE: _ _c~+-~~~~ 

TIME: ----=-""-=..:-":.2..---

Photo 3 



~\\ .ll \"\ . I'R 
02-0401 -39 

STATION LOC. #: CLI-FRB-01 

DATE: Me.~ /1 Jc• '{ 
TIME: (;, 9 .il 

!!QR 0_§ I MBPJ 02 

Photo 4 

Photo 5 



Photo 6 



Photo 7 

Photo 8 

C/iil'-1 11\llH,, I\ ( 
~~-I I I 1\()f< l<oo..,l I I I I . 

"1\ II 1\ . 1'1{ 

02-0401-39 
STATION LOC # CLi-TB-02 

DATE.--=--- -
TIME_ --

SAMPLE#.~ 
SAMPLER :~ 

(II I I ., I II \l)ll) . 1\( 

2~- II I 1\011 II00-..1\ II I . 

' 1 \ .11 \\ , I'll 
02-0401-39 

Cli-TB-03 
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SAMPLING TRIP REPORT 

SITE NAME: Celia's Laundry, Inc. 

TDDNo.: 02-0401-39 

SAMPLING DATE: May 17-18,2004 

EPA CASE No.: 32903 

1. 

2. 

3. 

4. 

Site Location Map: 

Sampling Points Location Map I: 

Sampling Points Location Map II 

Sample Descriptions: 

5. Laboratories Receiving Samples: 

Sample Type 

Organic Analysis (Soil) 
(VOA's, BNA,s, Pesticides and PCB's) 

Inorganic Analysis (soil, aqueous) 
(Total metals and Cyanide) 

Organic Analysis (Aqueous) , 
(VOA's, BNA's, Pesticides/PCB's) 

Figure 1 

Figure 2 

Figure 3 

Tables 1 and 2 

Name and Address of Laboratory 

Ceimic Corporation (CEIMIC) 
1 0 Dean Knauss Dr. 
Narragansett, RI 02882 

USEP A Region 2 (DESA) 
Building 209, MS-230 
2890 Woodbridge Ave. 
Edison, NJ 08837 

A4 Scientific (A 4) 
1544 Sawdu:3t Road, Suite 505 
The WoodlaJ:J.ds, TX 77380 
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• 

6 . Sample Dispatch Data: 

The sampling activities were performed in two (2) days from May 17-18, 2004. The samples 
were sent to the laboratory mentioned before as follow: 

On May 17,2004 at 1515 hours, the PREQB Superfund PA/SI personnel sent via United 
Parcel Services (UPS) a total of nine (9) soil

1
samples to Ceimic Corporation (CEIMIC), 

under airbill # N237-4861-24-8, a total of nine (9) soil samples and two (2) aqueous samples[ 
to DESA Laboratory under airbill # N237-4861-44-4, and a total offive (5) aqueous samples! 
to A4 Scientific Laboratory under air bill # N23 7-4861-06-0. 

; 

On May 18, 2004 at 1530 hours, the PREQB Superfund PA/SI personnel sent via United]· 
Parcel Services (UPS) a total of three (3) aqueous samples to DESA Laboratory, underi 
airbills # N-4861-20-2, and nine (9) aqueous samples to A4 Scientific Laboratory, under! 

I 

airbills # N237-4861-04-2 and N 237-4861-07-9. · 

7. Sampling Personnel: 

May 17-18, 2004 
Name 
Miriam Ortiz 
Nereida Hernandez 
Frances Segarra 
Nitsa Marrero 
Ernesto Rosario 

Organization 
PREQB 
PREQB 
PREQB 
PREQB 
PREQB 

Duties on Site 
Site Manager 
Sample Manager Officer 
Health & Safety Officer I Sampler 
Sampler 
Decon I Sampler 

8. Additional Comments: 

9. 

10. 

All samples, except for the trip blanks, will be analyzed for Target Compound List (TCL)\ 
and Target Analyte List (TAL), including cyanide. The trip blanks and field trip blanks willii 
be analyzed for volatile organic compounds only (VOC's). :, 

Approved By: 

Juan J. Baba Peebles 

2 

Date: May 19, 2004\ 
i; 

. 1!1' I'J 1 ?---~' 
Date: May 19, 20041' 
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SITE LOCATION MAP 
CELIA'S LAUNDRY, INC. 

247 ELEANOR ROOSVELT STREET 
SAN JUAN, PUERTO RICO 

FIGURE 1 

3 

l 
NOT TO SCALJ!f 
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CLI ·SS·Ol 

SAMPLES POINTS LOCATION MAP 
CELIA'S LAUNDRY, INC. 

247 ELEANOR ROOSEVELT STREET 

SAN JUAN, PUERTO RICO 

l cu · ss. o5:J ,.-

CLI·SS·02 I J ~-I·SS-07 

Celia's 
Laundry 
Buildinq 

X 
XX,, X.XXX X n)C)QQQ<,X •xx;<;,.,,.,,....,. .... "',. , 

-----------------·------Eleanor Roosevelt Street 

KFY: 

::-::·:·/·:·::~:. AREAS COVERED WITH GRAVEL ~a&~;:}) 
·:,.·.:: .. ·.:·: .. · 

· AREAS WITH EXPOSED SOIL (WITH ~ 
LITILE VEGETATION) 

~ CONCRETE COVERED AREAS @Ot!(t'J 
0 DRUM LAYING ON 

ITS SIDE 

CORRODED 55-GALLON METAL DRUMS PARTIALLY FULL OR EMPTY 
(II SED FOR TETRAI.HLOROETHYLENE) 

55-GALLON METAL DRUMS CONTAINING TETRACHLOROETHYLENE) 

CORRODED 55-GALLON METAL DRUMS PARTIALLY FULL OR EMPTY 
(USED FOR KEROSENE). PARTIALLY BURIED 

FIGURE2 

4 
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. SAMPLE POINTS LOCATION MAP (CONT'N.) 
CELIA'S LAUNDRY 

247 ELEANOR ROOSEVELT STREET 
SAN JUAN, PUERTO RICO 

FIGURE3 

5 
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CLI-SS-01 

CLI -SS-02 

CLI -SS-03 

CLI -SS-04*D 

CLI-SS-05 

CLI -SS-06 

CLI -SS-07 

CLI -SS-08 

CLI -SS-09 

icatc - Indicates 

BQQ91 MBPH90 

DQQ92 MBPH91 

BQQ93 MBPH92 

BQQ94 MBPH93 

BQQ95 MBPH94 

BQQ96 MBPH95 

BQQ97 MBPH96 

BQQ98 MBPH97 

BQQ99 MBPH98 

• 
TABLE I: SAMPLE DESCRIPTION 

SITE NAME: Celia's Laundry 
ADRESS: 247 Eleanor Roosevelt Street 

San Juan Puerto Rico, 

5/17/2004; 
0850 hours 

5117/2004; 
0936 hours 

5/17/2004; 
0905 hours 

5/17/2004; 
0911 hours 

5/17/2004; 
1122 hours 

5/17/2004; 
1106 hours 

5/17/2004; 
0948 hours 

5/17/2004; 
0720 hours 

5/17/2004; 
0756 hours 

CASE No.: 32903 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Grab san1ple collected on site from an area of exposed soil located adjacent and to 
the north of a concrete platform on the west side of the site, to determine type and 
concentration of contaminants. Depth 0-12". 

Grab sample collected on site from an area of exposed soil to the of an 
outdoors area covered with concrete where 55-gallon metal drums containing 
tetrachloroethylene were previously observed. Depth 0-12". 

Grab sample collected on site from an area of exposed soil on the northwestern 
comer of CLI's backyard, to detem1ine type, concentration, and possible 
migration of contaminants. Depth 0-12". 

Duplicate of sample CLI-SS-03. 

Grab col on site from an area soil on the northeastern 
comer of the CLJ's backyard, to detem1ine type, concentration and possible 

of contaminants. 0-12". 
Grab san1ple collected from an area of exposed soil located halfway between the 
Celia's building and the northern border of the property, to determine type, 
concentration, and possible of contan1inants. 0-12". 
Grab sample collected from an area exposed soil located in the southeast 
comer of CLl's backyard, to determine type, concentration, and possible 

of contaminants. 0-12". 
u"'"'-~.wumu sample collected a location to the south and within 

0- l/4-miie distance from the site, and the Matrix Spike/Matrix Spike Dupiicaie 
for quality control purposes. This location is presumed to be out of the influence 
of site activities and contamination. 0-12". 
Grab background sample collected offsite from a location to the northeast and 
within 0- 1/4-mile distance from the site. This location is presumed to be out of 
the influence of site activities and contamination. Depth 0-12". 

W<L~ designated for duplicate analysis. 

6 
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CLI-G BQR01 MBPJ 00 

CLI-GW-03** BQR02 MBPJ 01 

-FB-01 03 

CLI -FRB-01 05 MBPJ 

CLI- BQR04 

CLI-TB-02 BQR06 

CLI-TB-03 BQR08 

-01 B 07 MBPJ 03 

• 
TABLE I: SAMPLE DESCRIPTION (Cont.) 

SITE NAME: Celia's Laundry, Inc. 
ADDRESS: 247 Eleanor Roosevelt Street, 

San Juan, P.R. 

5118/2004; 
1055 hours 

5/18/2004; 
1058 hours 
5/18/2004; 
0935 hours 

5/18/2004; 
0734 hours 
5/i7/2004; 
0922 hours 
5/l7/2004; 
0836 hours 
5/17/2004; 
0748 hours 
5/18/2004; 
0758 hours 

CASE No.: 32903 

Groundwater 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Groundwater sample collected from the downgradient PRASA drinking water 
well Hiram Bithom, (stand-by well) to determine type, concentration, and 
possible migration of contaminants from the site to the groundwater. This well is 
located to the soutl1west of and at approximately 2-milc radius from the site. 

Duplicate 

Groundwater sample from a downgradient drinking water well 
Las Americas, (stand-by well) to determine possible migration of contaminants 
from the site to the gro~ndwater and the Matrix Spike/Matrix Spike Duplicate. 
This well is located to the southwest of and within 2-mile radius from the site. 

Field Trip Blanks for quality control purposes, when volatile organics in aqueous 
matrix were collected. 
Field Rinsate Blank for quality control purposes. 

Trip Blank for quality control purposes. One per cooler per each day 
sampling. 

for quality control purposes. One per cooler per each day organic 

for quality control purposes. One per cooler per each day of organic 

Analyte Free Blank for quality control purposes. 

*Duplicate - cates that a sample was designated duplicate analysis. 
**MS/MSD- Indicates that additional sample volume that was collected and shipped to the !aborator; for .Matrix Spike (MS) and Matrix Spike Duplicate (MSD) analysis. 

7 
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1 . Basic Identifying Information 

1.1 Site Name (as entered in CERCUS): Celia's Laundry 

1.2 CERCUS ID Number: 

None Apply 

1.3 Name of Person(s) Completing Form: Frances M. Segarra 
Affiliation (agency/company): PREQB 
Phone Number: 787-764-8824 

1.4 Date Form Was Completed: 12/20/01 (m/d/y) 

1.5 Site Location: City: j)an Juan State: PR 
County:_ Zip Code: 0091.Q 

1.6 Site Coordinates (in degrees, minutes, seconds, and tenths of seconds): 

North Latitude 
J8o 25' 22. 11 

West Longitude 
066o 03' 45. 11 

If tenths of seconds are unknown, use "0" as a default value. If necessmy, refer to Appendix E of 
EPA's 1991 PA guidance document for directions on how to detennine coordinates. 

1. 7 ATSDR HEALTH ADVISORY. Has an Agency for Toxic Substances and Disease Registry 
(A TSDR) Health Advisory been issued? 

No 

If yes, what was the date of issue?_ (m/d/y) 

1.8 HOW INITIALLY IDENTIFIED. How was the site initially identified to EPA? If this information is 
not available in the HRS scoring package, check the PA narrative or other parts of the site file. 

Other 

1.9 UNKNOWN SOURCE. Does the site consist exclusively of contaminated ground water or 
contaminated surface water sediments with no identifiable primary source(s)? 

No 

NPL Characteristics Data Collection Form 

Pag 
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General Site Description 

2.1 SETTING. What is the site setting? 

Large City 

2.2 LAND USE. What is the current land use(s) within 1 mile of the site? 

Current 
Commercial 

Future 
Commercial 

2.3 AREA. What is the approximate area of contamination (i.e., total area that includes all sources of 
contamination and other areas where contamination has come to be located, plus the area between the 
sources)? If the site is large with only a small contaminated portion, only the area of the contaminated 
portion should be estimated. If the approximate area of contamination cannot be estimated, use the 
area within the property boundary. 

2.4 OWNER AND OPERATOR. What/who are the current owner(s) and operator(s) of the site, and who 
were the owner(s) and operator(s) at the time of principal contamination? 

CURRENT Owner(s) 
Private 

CURRENT Operator(s) 
·Private/Small Business 

AT TIME OF CONTAMINATION Owner(s) 
Private 

AT TIME OF CONTAMINATION Operator(s) 
Private/Small Business 

2.5 SPILL/OTHER ONE-TIME EVENT. Is this site the result of a one-time spilJ (e.g., truck, rail car, or 
barge accident) or other one-time event (e.g., one-time illegal dumping), with no other ongoing waste 
management or waste generation activities on site? 

No If Yes, year of spilJ/other one-time event 

If answer is "Yes" to this question, proceed to Section 3. If answer is "No," continue to question #2.6 . 

· NPL Characteristics Data Collection Form 
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YEARS OF OPERATION. What are the beginning and ending years of operation at the site? 
"Operation" includes any activity occurring at the site (other than site remediation and related site 
investigation activity), and does not necessarily have to involve waste generation and/or management. 
Aggregated sites that have a combination of active and inactive/abandoned operations, and active sites 
that have had periods of inoperation during their existence, should be considered currently operating. 
For these sites, indicate the beginning year of their earliest operation. If sites such as this are no 
longer operating, indicate the beginning year of their earliest operation :md the ending year of. their 
latest operation. 

Currently operating: from (beginning year) 1978 to (ending year) 

nlPL Characteristics Data Collection Form 

Pag 
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2.7 YEARS OF WASTE MANAGEMENT ACTIVITIES. What are the beginning and ending years of 
waste management at the site? Applicable waste management activities inClude generation, treatment, 
and/or recycling of waste containing hazardous substances and/or receipt of such wastes from off-site 
sources. Aggregated sites that have a combination of active and inactive/abandoned waste management 
activities, and sites that are actively managing waste that have had periods without waste management 
activities during their existence, should be considered currently managing waste. For these sites, 
indicate the beginning year of their earliest waste management activity. If sites such as this are no 
longer managing waste, indicate the beginning year of their earliest activity and the ending year of their 
latest activity. All responses should be consistent with responses given for question #2.6. 

Currently managing waste: from (beginning year) _1978 to (ending year) 

3. Site Type 

3.1 SITE ACTIVITIES. Which of the following best describe current activities/operations/conditions at 
the site (i.e., on-site activities)? Also, identify all former activities that are at least partly responsible 
for the principal contamination at the site. 

Current 
Laundries/Dry Cleaners 

Former 
Laundries/Dry Cleaners 

3.2 WASTE TREATMENT, STORAGE, AND DISPOSAL ACTIVITIES. What treatment, storage, 
and/or disposal activities occur/occurred at the site? 

Other Air Emision permit. 

4. Waste Description 

4.1 ON-SITE/OFF-SITE GENERATION. Is an on-site or off-site generator responsible for the waste 
disposed or deposited on site that resulted in the principal contamination? For consistency, recycling 
facilities should be considered on-site generators. 

On-site generator only 

4.2 ENTITY THAT GENERATED THE WASTE. What is the source(s) of the waste disposed or 
deposited on site that resulted in the principal contamination (not necessarily the entity that generated 
the original product)? Note that this question is different from question #3.1 regarding site activities, 
although the response options are similar. This question targets the generator(s) of the waste present 
on site, not the site activities. However, if the waste is/was generated entirely on site, then the 
response(s) to this question should match the response(s) to question #3.1. 

4.3 

Laundries/Dry Cleaners 

PHYSICAL STATE OF WASTE. What is the physical state(s) of the hazardous substance-containing 
waste(s) deposited or detected on site? (check all that apply) 

D Solid 
• Liquid 
D Sludge 

NPL Characteristir.s Data Collection Form 
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4A GENERAL WASTE TYPES. What are the waste types deposited or detected on site? Indicate all the 
waste types present on site under "Overall." If three or fewer waste types are known to comprise the 
majority (i.e., over 50%) of the waste volume on site, indicate their types under "Predominant." 
Otherwise, leave the "Predominant" column blank. 

Overall 
Chlorinated Organic Chemicals 

Predominant 
Chlorinated Organic Chemicals 

4.5 SPECIFIC WASTE CONSTITUENTS. Which of the following waste constituents have been 
deposited or detected on site? 

None of the Above 

4.6 QUANTITY OF WASTE. What is the highest HRS hazardous waste qu~mtity factor value among the 
pathways scored, regardless of which tier(s) (A, B, C, and/or D) was used in scoring? 

0 

4.7 WASTE ACCESSIBILITY. Is the waste on site currently accessible to the public (e.g., is site access 
unrestricted so people can potentially come into direct contact with contaminated materials)? Items to 
be considered when judging accessibility include, for example, presence or absence of a complete 
cover over the waste area and a secure fence around the site. A site with natural access restrictions 
(e.g., steep terrain) also can be' considered inaccessible. Do not count on-site workers as part of the 
public when answering this question. 

No 

NPL Characteristics Data Collection Form 
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Demographics 

For this section, do not directly use the population factor values calculated in the HRS and entered in HRS 
scoresheets. Use actual (i.t!., unweighted, unadjusted) population figures, which should be available in the 
HRS supporting documellfation. 

5.1 NUMBER OF WORKERS ON SITE. What is the current number of workers present on site (not 
including workers involved in response activities)? 

Greater than 0 to 10 

5.2 DISTANCE TO POPULATION. What is the shortest distance from any source or area of 
contamination at the site to the nearest residential individual (include all persons occupying homes, 
apartments, businesses, or schools)? If contamination has migrated off site onto the property of a 
nearby resident(s), then check the box next to "0 miles." If the source or contaminated area is not 
clearly identified, use distance from the site property boundary. . · 

0 miles 

5.3 POPULATION. What is the total residential population within 1 mile and 4 miles of the site (include 
all persons occupying homes, apartments, businesses, or schools)? 

Within 1 mile 
Greater than 10,000 to 100,000 

Within 4 miles 
Greater than 100,000 

NPL Characteristics Data Collection Form 
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6. Water Use 

For purposes of this section .. "local" refers to ground water withdrawals within 4 miles and sUiface water 
withdrawals within 15 "in-water" miles (e.g., downstream miles for streams and rivers) of the site (i.e., within 
HRS target distance limits). 

6.1 TOTAL DRINKING WATER POPULATION SERVED. What is the total population served by local 
ground and surface water sources of drinking water? Use actual population numbers and not adjusted 
values taken directly from HRS scoresheets. For blended systems, use total population served instead 
of prorated values. Note that the total population served does not have to reside within the HRS target 
distance limits, only the drinking water supply withdrawal point(s) needs to be within the limits. 

Ground Surface 
Greater than 100,000 Greater than 100,000 

6.2 TYPE OF DRINKING WATER SUPPLY SYSTEM. What type(s) of local drinking water supply 
system(s) is present? "Public" should be checked for any central water supply system, even if operated 
by a private entity. 

Ground 
Public 

Surface 
Public 

6.3 OTHER GROUND WATER USES. What are 'the other uses of ground water withdrawn within 4 
miles of the site? 

Commercial 

6.4 DEPTH TO AQUIFER. What is the approximate depth from the ground surface to the uppermost 
usable aquifer (i.e., an aquifer having sufficient yield and water quality to be usable as drinking water 
or for other beneficial uses) beneath the site? 

Unknown 

6.5 OTHER SURFACE WATER USES. What are the other uses of surface water withdrawn within 15 
"in-water" miles of the site? 

None 
6.6 TYPE OF SURFACE WATER ADJACENT TO/DRAINING SITE. What are the type(s) of surface 

water adjacent to/draining the site that could potentially be affected by overland runoff from the site 
(i.e., are within 2 miles of any source)? Indicate whether the water body is known or suspected of 
being contaminated by the site. "Yes" would indicate that the surface water body meets the HRS 
criteria for observed release. "Suspected" would indicate that there is some evidence of contamination 
that is attributable to the site, but the surface water body does not meet the HRS criteria for observed 
release. 

Contaminated? 
None 

NPL Characteristi1:s Data Collection Form 
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7. Sensitive Environment and . Reported Environmental Damage 
Information 

7'.1 EXISTENCE OF SENSITIVE OR POTENTIALLY VULNERABLE ENVIRONMENT. Is the site in 
or near (i.e., within a 4-mile radial distance, or for surface water within 15 "in-water" miles) an HRS
designated sensitive environment(s) or other potentially vulnerable environment(s)? 

Wetland 

7.2 HUMAN HEALTH/BIOLOGICAL IMPACTS. Have human health or biological impacts attributable 
to the site been reported or observed? 

Unknown 

8. Response Actions 

8.1 TYPE OF RESPONSE ACTION. What type(s) of response actions has already occurred at or near 
the site? 

None 

8.2 AUTHORITY RESPONSIBLE FOR RESPONSE ACTION. Who performed (or contracted for) the 
response action(s)? 

N/A 

REVIEW OF COMPLETED FORM. When you have completed Sections 1 throug,h 8 of the NPL 
Characteristics Data Collection Form, please check to make sure that: 

(1} All questions are answered, except for ones that you were specifically directed to skip; and 

(2) All questions have been answered such that the responses are internally consistent, especially those 
in Sections 2 and 3. For example, if the site is the result of a spill or other one-time event, the 
responses for questions #2.4, #2.5, #3.1, and #3 .2 should be consistent, while if the site is inactive 
or abandoned, the responses for questions #2.4, #2.6, #2.7, and #3.1 should be consistent. 

NPL Characteristics Data Collection Form 
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A. Field Duplicates: 
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Field duplicate samples will be sent for laboratory analysis to evaluate the reproducibility of the 

laboratory and field sampling procedures. At a minimum, a rate of one duplicate in twenty samples will 

be obtained of each matrix. The duplicate samples will be assigned a different CLP number from the 

original sample and will be submitted blind to the laboratory. Soil and sediment matrices, for the 

purposes of the SSI project, are considered to be the same matrix. Duplicate samples will consist of the 

same amount and type of containers as their original samples (aqueous, soil or sediment). Aqueous 

duplicate samples are collected from successive volumes from the same sample source or device (e.g. 

bailers). Soil duplicates are collected using the same decontaminated sampling equipment (e.g. spoon 

and pan, auger) used for the collection of the original sample and from the same sampling location or 

source. Duplicate samples will be collected from areas that are known or suspected to be contaminated. 

The handling, preservation, and analysis of each one of these samples will be equal to those specified 

for the environmental samples. 

B. Matrix Spike I Matrix Spike Duplicates (MSIMSD): 

The MS/MSD will be collected to check the accuracy and precision of the organic and inorganic 

laboratory analyses. These samples will be collected from areas known or suspected to be contaminated 

and should be collected in the first round of sampling per matrix. The MS/MSD should be sent to the 

laboratory with the first shipment of samples. The sample and the MS/MSD collected at the same 

sample location or station number will have the same CLP number. In the USEPA TR/COC Form, the 

PREQB Superfund P NSI Division COC Record Sheet, the sample container label, and the field 

logbook, it will be indicated which samples are the MS/MSD. 

When collecting aqueous samples, the MS/MSD will consist of a triple sample volume. The 

handling, preservation, and analysis will be equal to those specified for the environmental samples (see 

Table 3). If a disposable volumetric sampler (e.g. En Core® sampler or equivalent) is being used to 

• collect the soil samples, the MS/MSD will consist of three volumetric samplers. On the other hand, 

ilj 
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when the disposable volumetric sampler (e.g. En Core® sampler or equivalent) is not available and 40-

ml glass vials are used to collect the VOA fraction, the MS/MSD will consist of triple sample volume (i. 

e. six vials). These samples will be analyzed for TLC Volatiles only and the handling and preservation 

will be equal to those specified for the environmental samples (See Table 3). 

5.2. 7 Split Samples 

Splitting of samples in the instance of an SSI would be performed when the site owner/operator 

wishes to compare the sample results. The responsibility of the PREQB is limited, however, to perform 

the split procedure correctly. It is not necessary to assess the site owner/operator laboratory 

performance or laboratory methods used, although these methods should be of equivalent performance. 

The site owner/operator will be informed that split samples are to be analyzed at their own expense. 

Documentation of split samples is shown on Figure 2. 

Soil and sediment samples obtained for volatile analysis are not split. In this instance, samples 

must be collected as co-located grabs. Furthermore, it may be necessary to co-locate or depth integrate 

the sample collection so .sufficient sample volume is obtained. When splitting aqueous samples, 

homogenization of the sample is only necessary if heterogeneity is suspected (i.e. leachate). 

5.2.8 Background Samples 

In order to accurately assess any potential contamination on the site, at least two background 

samples for each pathway matrix of concern will be collected. The handling, preservation, and analysis 

of each one of these samples will be equal to those specified for the environmental samples. 

5.2.9 Data Quality Assessment and Validation 

All the samples collected during the SI will be part of a sample delivery group (SDG) and will 

be analyzed through the CLP. Each SDG consist of all the samples sent to and received by the 

laboratory over a 7-day period regardless of contact turnaround time (see Appendix 3). The CLP 

• laboratories will provide analytical data of known and documented quality that adheres to the USEP A 
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• notebook and on the Site Manager field logbook. In case that the equipment fails to calibrate, two more 

calibrations will be performed to corroborate procedures and account for extraordinary situations such 

as high temperature and humidity. If after three consecutive calibrations the equipment fails to calibrate 

it will be taken in for repairs. Under no circumstances an instrument that fails to calibrate will be used 

in the field. All equipment will be cleaned daily after field activities and stored according to 

manufacturers specifications. Spare parts, calibration gases and solutions will be available during all 

field activities and in the Superfund P A/SI Division office. All equipment and instruments will be 

stored following the manufacturer recommendations. 

• 

5.2 QA/QC SAMPLE COLLECTION 

Field QC samples may include field duplicates samples, trip blanks, equipment blanks, and field 

blanks. The field QC samples should be prepared (i.e. preserved, labeled, packaged, and shipped to the 

assigned laboratory) in a manner identical to the primary field samples, and should remain "blind" to 

the laboratory to assure unbiased and reliable results. Each field QC sample receives a separate sample 

number. 

Laboratory QC samples include matrix spikes (MS) and matrix spike duplicates (MSD) for 

organic samples (Target Compound List or TCL) and matrix spikes and sample duplicates for inorganic 

samples (Target Analyte List or TAL). The laboratory QC sample is an additional volume of an 

existing sample required by the laboratory's contract; the sampler must supply the additional volume. 

Samples should designate one sample per matrix per 20 samples as a "laboratory QC" sample. 

5.2.1 Trip Blanks 

A trip blank is collected at a frequency of one per cooler per each day when sampling for 

volatile organics in an aqueous matrix. A trip blank is an aliquot of demonstrated analyte-free water, 

which is sealed in 40 ml glass vials with 
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• notebook and on the Site Manager field logbook. In case that the equipment fails to calibrate, two more 

calibrations will be performed to corroborate procedures and account for extraordinary situations such 

as high temperature and humidity. If after three consecutive calibrations the equipment fails to calibrate 

it will be taken in for repairs. Under no circumstances an instrument that fails to calibrate will be used 

in the field. All equipment will be cleaned daily after field activities and stored according to 

manufacturers specifications. Spare parts, calibration gases and solutions will be available during all 

field activities and in the Superfund P NSI Division office. All equipment and instruments will be 

stored following the manufacturer recommendations. 

5.2 QA/QC SAMPLE COLLECTION 

Field QC samples may include field duplicates samples, trip blanks, equipment blanks, and field 

blanks. The field QC samples should be prepared (i.e. preserved, labeled, packaged, and shipped to the 

assigned laboratory) in a manner identical to the primary field samples, and should remain "blind" to 

the laboratory to assure unbiased and reliable results. Each field QC sample receives a separate sample 

number. 

Laboratory QC samples include matrix spikes (MS) and matrix spike duplicates (MSD) for 

organic samples (Target Compound List or TCL) and matrix spikes and sample duplicates for inorganic 

samples (Target Analyte List or TAL). The laboratory QC sample is an additional volume of an 

existing sample required by the laboratory's contract; the sampler must supply the additional volume. 

Samples should designate one sample per matrix per 20 samples as a "laboratory QC" sample. 

5.2.1 Trip Blanks 

A trip blank is collected at a frequency of one per cooler per each day when sampling for 

volatile organics in an aqueous matrix. A trip blank is an aliquot of demonstrated analyte-free water, 

which is sealed in 40 ml glass vials with Teflon-lined septum caps prior to the initiation of fieldwork 

each day. This blank is applied in sample data validation to determine if any cross contamination has 

occurred between samples during shipment. These sealed bottles will be placed an adequate cooler 

• (metal or plastic) before shipment. 
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Trip blanks will be collected in accordance with the procedure listed below: 

1. Take an extra vial and fill it almost to the brim with demonstrated analyte-free water. 

Determine the amount of 1:1 hydrochloric acid (HCl) needed to lower the sample pH to less 

than 2, verifying with broad range pH paper. In the same manner fill almost to the brim two 

sample vials with demonstrated analyte-free water and add the predetermined volume of 

HCl. 

2. Proceed to fill the two vials just to overflowing and put the lid on so that no air bubbles are 

trapped inside. 

3. Place the vials in a sample cooler and cover with ice to maintain the temperature inside the 

cooler at 4 ° C. The ice should be packed inside double plastic bags since it must not come 

in direct contact with the sample container. Samples will be shipped to the designated CLP 

laboratory within 24 hours from the time of collection. 

4. Write on the field logbook all the pertinent information and fill out the sample log sheet, 

custody seals, labels, Traffic Reports, and Chain-of-Custody forms. The Sample 

Management Officer (SMO) can fill certain parts of these forms, sheets, seals, and labels 

before the sampling activities begin. 

5.2.2 Field Trip Blanks 

When sampling for volatile organics, a field trip blank, consisting of demonstrated analyte free 

water sealed in 40 ml Teflon-lined septum vials, must be taken by the field personnel (samplers) to the 

sampling locations. It should be taken at a minimum frequency of one per day when volatile organics 

in an aqueous matrix are being collected. It is neither necessary nor required to take an aqueous field 

trip blank when a non-aqueous medium is being sampled. Field trip blank are used to determine if any 

on-site atmospheric contaminants are seeping into the sample vials. Trip blanks are only analyzed for 

volatile organics . 

Field trip blanks will be collected following the procedure described on Section 5.2.1 of this 

plan. 
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A field rinsate blank will consist of pouring demonstrated analyte free water over a piece of 

decontaminated sampling equipment (e.g. bowl, bucket or auger) to evaluate potential cross 

contamination from inadequate decontamination. The frequency ofthe field rinsate blank collection is 

one per decontamination event per type of equipment (e.g. bowl, bucket or auger), not to exceed more 

than one per day. The field rinsate blanks will consist of the same number and type of containers as 

their original aqueous samples. For the purposes of an SSI, field rinsate blank collection will not 

exceed a total of three samples. Rinsate blanks will be taken at the beginning of each sampling day for 

all parameters of interest (excluding physical parameters) and shipped with the samples taken during 

that specific day. 

Field rinsate blanks will be collected in accordance with the procedure listed 'below: 

1. Decontaminate the sampling equipment using the procedure specified in Section 4.0 ofthis 

QAPP. 

2. Pour deionized water over the sampling device and collect the rinsate in the appropriate 

sample containers. VOA * vials are filled and preserved in the same manner as trip blank 

vials. 

*For VOA a separate rinse blank is to be collected for each piece of sampling equipment associated with a particular matrix. 

3. Preserve remaining samples as specified in Table 3 of this plan. Test pH by pouring a small 

portion of sample on broad range pH paper over a collection bowl. 

4. Close the lid and place the containers in a sample cooler and cover with ice to maintain the 

temperature inside the cooler at 4°C. The ice should be packed inside double plastic bags 

since it must not come in direct contact with the sample container. Samples will be shipped 

to the designated CLP laboratory within 24 hours from the time of collection. 

5. Write on the field logbook all the pertinent information and fill out the sample log sheet, 

custody seals, labels, Traffic Reports, and Chain-of-Custody forms. The Sample 

Management Officer (SMO) can fill certain parts of these forms, sheets, seals, and labels 

before the sampling activities begin . 
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The combined field rinsate blank will consist of pouring demonstrated analyte free water over 

two different decontaminated pieces of sampling equipment (e.g. spoon and bowl, trowel and pan) that 

will be used for the same purpose and matrix collection, to evaluate potential cross contamination from 

inadequate decontamination. This method is used instead of collecting the field rinsate blank sample 

for each instrument separately. The collection frequency of the combined field rinsate blank will 
' 

depend on the matrix sampled and type of equipment used in each SSI. The field rinsate blanks will 

consist of the same number and type of containers as their original aqueous samples. For the purpose of 

an SSI, field rinsate blank collection will depend on the matrix sampled and the sample equipment used, 

not exceeding a total of three samples per day. 

Combined field rinsate blank will be collected following the procedure described on Section 

5.2.3 of this plan. 

5.2.5 Analyte-Free Water Blanks 

Analyte free water blank will be colkcted prior to the sampling event and separately, whenever 

a new lot of demonstrated analyte free water is use for a sampling event. The same demonstrated 

analyte free water utilized for the trip and field blanks will be used to collected this blank. This blank 

will be analyzed for CLP TCLITAL parameters. The analyte free water blanks will consist ofthe same 

number and type of containers of an aqueous sample. 

The criteria to be demonstrated as analyte-free will be consistent with that specified in the 

USEPA Region 2 Quality Assurance Manual (October, 1989), and is as follows: 

Purgeable organics 

Semi volatile organics 

Pesticides/PCB/aroclors 

Inorganics 

< 10 ppb 

<CRQL 

<CRQL 

<CRDL 
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• For specific common laboratory contaminants such as methylene chloride, acetone, toluene, 2-
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butanone and phthalates, the allowable limits are three times the respective CRQL's. 

Data generated as a result of this analysis will be incorporated into the SSI report for the site. 

Additionally, a copy of each analyte free-water analysis will be maintained in a file at the PREQB 

Superfund P A/SI Division office in Hato Rey, PR. 

Analyte free water blanks will be collected in accordance with the procedure listed below: 

1. Take an extra vial and fill it almost to the brim with demonstrated analyte-free water. 

Determine the amount of 1:1 hydrochloric acid (HCl) needed to lower the sample pH to less 

than 2, verifying with broad range pH paper. In the same manner fill almost to the brim two 

sample vials with demonstrated analyte-free water and add the predetenriined volume of 

HCL 

2. Proceed to fill the two vials just to overflowing and put the lid on so that no air bubbles are 

trapped inside. Place the vials in a sample cooler and cover with ice to maintain the 

temperature inside the cooler at 4 o C. The ice should be packed inside double plastic bags 

since it most not come in direct contact with the sample container. 

3. Preserve remaining samples as specified in Table 3 of this plan. Test pH by pouring a small 

portion of sample on broad range pH paper over a collection bowl. 

4. Close the lid and place the containers in a sample cooler and cover with ice to maintain the 

temperature inside the cooler at 4 o C. The ice should be packed inside double plastic bags 

since it must not come in direct contact with the sample container. Samples will be shipped 

to the designated CLP laboratory within 24 hours from the time of collection. 

5. Write on the field logbook all the pertinent information and fill out the sample log sheet, 

custody seals, labels, Traffic Reports, and Chain-of-Custody forms. The Sample 

Management Officer (SMO) can fill certain parts of these forms, sheets, seals, and labels 

before the sampling activities begin. 



• 

REFERENCE: 26 



• 

• 

DATE: 
SUBJECT: 

FROM: 
TO: 

RECORD OF COMMUNICATION 
REGIONAL SAMPLE CONTROL CENTER 

6/16/z~.:;'t:)Y 
CLP Data Package for Quality Assurance Review 
Hazardous Waste Support Section 
ESAT/RSCC 

Attached is the following ORGANIC Data Package to be reviewedfor Quality Assurance 

SITE: C-eP:a ~ L ~rdvj (nc. 

·sAMPLER: PKGaB 
PROJ. CODE: c::pJ3 SITE SPILL#: · Z ~. 

A"f 

LAB: fi Lf 

cERcus m # = Pf!.e:zm z ., q 6 s ~:> g-

Contaminant{s) of Concern {If known) 

CASE#: 

SDG#: 

#SAMPLES MATRIX 

FRACTION: '-1 VOA ·+ c;) 60 
~-ff LC-) 

REGION II RSCC DATA TRANSFER LOG 

Relinquished By 

·nate/Time 

Received By 

Signature Date/Time 

A.~~~ 
~~~~ 
~~---~~--

~ ~/t; -() 1 
G -2!(-ot( 

Z, -Z-} -oy 



Case #: 32903 

Site: 

Lab.: 

Reviewer: 

Date: 

Sample Number : 

Sampling Location : 

Matrix: 

Units: 

Date Sampled : 

Time Sampled : 

%Moisture: 

pH: 

Dilution Factor : 

Volatile Com ound 

.Gichlqra:difluoroh'i~tn~me· 
Chloromethane 

Vinyl C~loride 

Bror nome thane 

Chlp,~thar:r{ . 
T richlorofluoromethane 

. 1. 1-l:)!C!it9r~t~er:r~ . · ·· .... 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane . . .. ,,.. . .. 

Ace\\)ne 

Carbon Disulfide 

MethYl eo;~tat~ •·. 
Methylene Chloride 

tr~ns,1 ,2-Dichibr~t~Ei~~ 
Methyl tert-Butyl Ether 

1, 1-Dichlqroelh<Jne. 

cis-1 ,2-Dichloroethene .... ' 

2-Blltan9,ne 

Bromochloromethane 

Chloroform 

1,1, 1-Trichloroetha~e 

Cyclqjlex<311e 

Carbon Tetrachloride 

E!enzenE'! 

1 ,2-Dichloroethane 

Trichloroethene 

Methylcyclohexane 

1 ,2'D[chloropr()pa,n!J· 

Bromodichloromethane 

Cisc1,3-()ichl6ropro~ne. · .. · 

4-Methyl-2-pentanone . 

Toluene 

trans-1 ,3-Dichloropropene 

1,1 ,2-Trichlciroethane 

T etrachloroethene 

, 2~Hexan()ne 

Dibromochloromethane 

.. 1 ,2-Dibromoetha~e 

SDG: BQR04 

CELIA'S LAUNDRY INC. 

A4 

D. ROSENBERG 

0612312004 

BQROO 

CLI-GW-01 

Water 

ug/L 

5/18/2004 

10:55 

Analytical Results (Qualified Data) 

BQR01 BQR02 

CLI-GW-02 CLI-GW-03 

Water Water 

ug/L. ug/L 

5/18/2004 5/18/2004 

10:58 09:35 

NIA N/A N/A 

1.0 

,§:Q 
0.50 .. .... ,. 

··q:5Q: 

0.50 u 0.50 

!J._ < • g;~ iY o.,~ll-.• 
0.50 u 0.50 u 0.50 

'9:5_g: . Y. ,q;§f .. 

l,J .!:t-§<1 . 
0.50 0.50 u 0.50 

'§)E . . ··:~: ;~,-.;> r,:.''"".'·~ 
... 

··~·§,p: ·::M 
0.50 

o.w• 
0.50 0.50 

9;~9. •·o:§P UJ (),56 
0.50 0.50 u 0.50 

Q,50 . UJ ·oi<i -:u.4 ... ·.;>9;59: 
0.50 u 0.50 u 0.50 

.0.50 u 0.!)() u o:so 
0.50 UJ 0.50 UJ 0.50 

.0.50 U.,l >Q.~Q lJ.J 9.59.· 

0.50 UJ 0.50 UJ 0.50 

!:>.~o· Q.5.Q w " 
.g,§g 

5.0 5.0 UJ 5.0 

q:qo 0_.!)() u 9-?Q 
0.50 UJ 0.50 UJ 0.50 

0:~0 UJ o,so ljJ 0 .. 50 

0.50 u 0.17 J 0.50 

!)Jl l!J. 5.Q.. UJ 5.() 

0.50 u 0.50 u 0.50 

0.50 u 0.50 u .0:50 

u 
l! 
u 

'.u·. 
u 

.w 
u 

;JN 
u 
u. 
u 

:t.Jj 

u 
·u;r• 
u 
u 
UJ 

llJ 

UJ 

UJ .· .. -~, 

UJ 

.ll 
UJ 

UJ 

u 
LJ4 
u 
u 

Page_1_of_._6 

Number of Soil Samples : 0 

Number of Water Samples : 9 

BQR03 

CLI-FB-01 

Water 

ugll 

5/18/2004 

07:34 

N/A 

:: ~· 

···!. 

Q,50 

0.50 

. q~s() 
0.50 

:~L~:-
5.0 

;Q-~ 
0.50 

0.59 

0.50 

9-9 
0.50 

0.50 

0 
u 
.LJ. 
u 
Li 
UJ 

lJ·.· 
u 
u 
u 
UJ 

u 
u 

BQR04 

CLI-TB-01 

Water 

ugll 

511112004 

08:36 

N/A 

·--::··.· 

0.50 

0.50 ll 
0.50 u 
.§.() .-.~'. 
0.50 u 

· .o.SO :u 

• 

• 



Case #: 32903 

Site: 

.ab.: 
Reviewer: 

Date: 

Sample Number : 

Sampling Location : 

Matrix: 

Units: 

Date Sampled : 

Time Sampled : 

%Moisture: 

pH: 

Ethytbenzen~ 

: X.Ytt;l~ii~~ (t~~)) .· .. 
Styrene 

~r~inptci~· 
lsopropylbenzene 

. t,j \2;ih E!trachi0~1~~11E( ·.• 
.1 ,3-Dichlorobenzene 

1 .4cOichiPJ:Ot?!ln:z;~n~ .. 
1·,2-Dichlorobenzene 

1 ,2-pip~9m97~c~.ig'~p,:Pp.<Jf!i· _,. 
1, 2,4-Trichlorobenzene 

1,2,3-Trichlor~be~z~h~· 

• 

Analytical Results (Qualified Data) 

SDG: BQR04 

CELIA'S LAUNDRY INC. 

A4 

D. ROSENBERG '. 

0612312004 

BQROO BQR01 BQR02 

CLI-GW-01 CLI-GW-02 CLI-GW-03 

. Water Water. ·water 

ug/L ugll ug/L 

5/18/2004 5/1812004 5/18/2004 

10:55 10:58 09:35 

N/A N/A. NIA 

1.0 

BQR03 

CLI-FB-01 

Water 

ug/L 

5/18/2004 

07:34 

NIA 

Page _2_ of __ 6 

BQR04 

CLI-l:B-01 

Water 

ugll 

511712004 

08:36 

N/A 

3 



Case #; 32903 

Site: 

Lab.: 

Reviewer: 

Date: 

Sample Number : 

Sampling Location : 

Matrix: 

Units: 

Date Sampled ; 

Time Sampled : 

%Moisture: 

pH: 

Dilution Factor: 

Volatile Com und 

Dichiorooifiucirome'thanel' · • 

Chloromethane 

-~::v~~~~~:~J9~~~~~~:r~~:f:?-!;~;~;:~~~ '!JI~~~-:~~;:~!~i~;·:{:tt.~?~ 
drornottt~!;,,,e 

Cyclo~~!<?.llf· · ·· \: ·. 

Carbon Tetrachloride 

·ae~en~.· 
1 ,2-Dichloroethane 

Tric:;hl\)fQe.!~f:ll'!e 

Methyicyciohexane 
. :·.-- . ... , ... ·; ... ,. 

1 .2:QiJ<!i'~?IP.PrQ~~n~ '· .. : ... · 
Brornodichloromethane 

C::i~~1 ·~P.!8!!9fC?P~()~.':\~ . • , 
4-Methyl-2-pentanone . . . . . ..... -~ ··~"-: :··~~ :·-· . "''' ...... . 
Tpi(JEIIl~ '··, 
trans-1 ,3-Dichloropropene 

1. 1.2~Tric.hi~r~l!J~11~, " 

Tetrachloroethene 

?~He~CID9!\!;l. 

Dibromochloromethane 

1 ,2-Dibromoetnane 

·,;-· 

SDG; BQR04 

CELIA'S LAUNDRY INC. 

A4 

D. ROSENBERG 

06/29/2004 

BOROS 

CLI-FRB-01 

Water 

ug/L 

5117/2004 

09:22 

Analytical Results (Qualified Data) 

BOR06 BQR07 

CLI-TB-Q2 CLI-AFB-Q1 

Water Water 

ug/L ug/L 

5/18/2004 5/17/2004 

07:48 07:10. 

N/A N/A N/A 

1.0 

0.50 u 
>6.56' u: 

BOROS 

CLI-TB-Q3 

Water. 

ug/L 

5/18/2004 

07:58 

N/A 

Result 

Page _3_ of __ 6 

VBLKP4 

Water 

ug/L 

1.0 

• 

• 



Case #: 32903 

Site: 

.. ab.: 
Reviewer: 

Date: 

Sample Number : 

Sampling Location : 

Matrix: 

Units: 

Date Sampled : 

Time Sampled : 

%Moisture: 

pH: 

.. ~tyrene, .... 

:~~lilY<?rni:!t<?rm . 
lsopropylbenzene . 

f{1~g;,~H~I@.~l~~!rii~~;f,':L~·:_;k 
1 ,3-Dichlorobenzene 

:/,j .5.~Qi~Jgfi?~h?.~ti~'t . 
1 ,2-Dichlorobenzene 

· 1.2=i:?J~rrim0~~.~¥~m~li~J;!+Jt: 
1,2,4-Trichlorobenzene 

· 1 ,2;i:Tnchlor~~~iene'~~/ ;:.: :/' , '-

• 

Analytical Results (Qualified Data) 

SDG: BQR04 

CELIA'S LAUNDRY INC. 

A4 

D. ROSENBERG 

06/23/2004 
i,L. 

BQR05 BQR06 BQR07 

CLI-FRB-01 CLI-TB-02 CLI-AFB-01 

Water Water Water 

ug/L ug/L ug/L 

5/17/2004 5/18/2004 5/17/2004 

09:22 07:48 07:10 

N/A N/A N/A 

1.0 

l 

BQR08 

CLI-TB-03 

Water 

ug/L 

5/18/2004 

07:58 

N/A 

Page_ 4_ of __ 6 

VBLKP4 

Water 

ug/L 



Case #: 32903 

Site: 

Lab.: 

Reviewer: 

Date: 

Sample Number : 

Sampling Location : 

Matrix: 

Units: 

Date Sampled : 

Time Sampled : 

%Moisture: 

pH: 

SDG: BQR04 

CELIA'S LAUNDRY INC. 

A4 

D. ROSENBERG 

06/23/2004 

VBLKP7 

Water 

ug/L 

Dilution Factor : 1.0 

Volatile Com ound 

.Dicl1tor~!~~q~~lba,nt:r ;:,: . : • 

Chloromethane 

Vinyl¢~1{)ri~~ :.· · 

8romonwiha:1e 

: C:hlpr~th,~~!3 
Trichlorofluoromethane 

1.1~0JdiJor~\h~D~ ' >;' 

A~t9~~-:· •n·v 

Carbon Disulfide 

··:M~-~-~~~~~~!~~:-~._:: :·:;;_._-_ 
Methylene_ ~~~ri?~ 
·j~a_l!s~1.?"Pl9h19\"2~tb~~~:;;,;;,,- ·.· 

Methyl tert-Butyl Ether 
.. .. , ...... . 

1,1 ~Dichl?r~th?,ne 

cis-1 ,2-Dichloroethene 

: :27a_~~~9ru3 _ 
Bromochloromethane 

Cht~r~fbpp .. 

1,1,1-Trichloroethane 

_ Cyclohe)(arie, 

Carbon Tetrachloride 

Benzene 

1,2-Dichloroethane 

Tri'<hioroe,the!)e .. 

f\.1ethy!cyc!ohexane . 

· 1.2-Dichloropf-q8~U)!=l 
Bromodichloromethane 

cis-1,3:[)i~l)lpropn:!r>¢r;~e • 

4-Methyl-2:pentanone 

Tolu_ene 

trans-1,3-Dichlorol)~opene _. 

1, 1.2-Trichlqrqe~pane 

Tetrachloroethene 

2-Hexanoile 

Dibromochloromethane 

1,2cDibromoethane 

'!; Q,~9: ;\r. 
0.50 u 

·, ~ .. 5§ 'U 
5.0 

9;~() 
0.50 

g_.pg 
0.50 

.§.Q, 
0.50 u 

- o.5h .. --~ii~-"-

Analytical Results (Qualified Data) 

VBLK6W 

Water 

ug/L 

.: _ .. _., 

0.5Q 

0.50 

P.-W' 
0.50 

~.Q 
0.50 

o.so 

v 
u 

;9 
u 
u 
u 
u 

.. 

VBLK6X 

Water 

ug!L 

0.50 u 
•<.q;~O,: i-l:! 

5.0 UJ 
o.5p • '0. ·· 
0.50 u 

:o:sa:: 'U 
, .... , .. __ -····· 
0.50 u 

5,Q Y4 
0.50 u 
o.so· u 

VHBLK01 

Water 

ug/L 

. •' .,.,., ... _,_ ... ~-··.· 

() .. ~<;> .• 
0.50 
'2:~:-·' 

0.50 
·:;:{§;i<~-

0.50 u 
'·' .0:50. u 

Page _5_ of __ 6 
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Case #: 32903 

Site: 

•
lab.: 

Reviewer: 

• 

Date: 

Sample Number : 

Sampling location : 

Matrix: 

Units: 

Date Sampled : 

Time Sampled : 

%Moisture: 

pH: 

Ethylbenzene 

;-<YJk~e§i (tqt~l) 
Styrene 

SfQI119fOITll ·. 
lsopropylbenzene 

f12 2"Tetrachloroethanei : · 
f . I_,,J .. ·", .. "-,_,., ~ ,, ., ,-_ • ..,",.,....,._.-,._.."':,..,( .• 

1 ,3-Dichlorobenzene 

1,4;6}di\()ro~~P~-:• ·./ 
1 ,2-Dichlorobenzene 

··1 ;;H~ib.r()IJ1~~hl9r£li>~9Pa~~; ·• 
1,2,4-Trichlorobenzene 

1i2.3~Trichlorot>enzene ·' 

SDG: BQR04 

CELIA'S LAUNDRY INC. 

A4 

D. ROSENBERG 

06/23/2004 

VBlKP7 

Water 

ug/l 

1.0 

Analytical Results (Qualified Data) 

VBlK6W 

Water 

ug/l 

VBlK6X 

Water 

ug/l 

VHBlK01 

Water 

ug/l 

Page _6_ of __ 6 



Case #: 32903 

Site: 

Lab.: 

Reviewer: 

Date: 

Sample Number :. 

Sampling Location :. 

Matrix: 

Units: 

Date Sampled : 

Time Sampled : 

%Moisture ·: 

pH: 

Dilution Factor: 

Hexachloroethane 

.N[tr'o~nzeri€l 
lsophorone 

2~Nlirol}h¢n61 .· 

2,4~Dimethyl~henol_ 

2,4-Dichlorophenol 
Napllthale_ne . . · 

4-Chloroaniline 

.i-texachlorobutagie~li) 
Caprolactam 

4"¢.11lor.o-~!lJethylp,h~pc;>l 
2-Methylnaphthalene 

Hexa~h.lorocyclci~~~~cjif}O~' ·· 

2,4,6-T ~ichloroph~_n,ol 

2,4,5:: Trichlprophen(JJ • 

1, 1'-Biphenyl 

· 2::Chk!ronaphtt1alerl6 ·· 

2-Nitroaniline 

Dimethylphthalatli) 

2,6-Dinitrotoluene 

Acenaphthylene 

3-Nitroaniline 

. Acenaphthene 

2,4-Dinitrophenol 

4-Nitrophenpl 

Dibenzofuran 

2.4cDinitrcitoluene 

Analytical Results (Qualified Data) Page 1 __ of __ 4 

SDG: BQR04 

CELIA'S LAUNDRY INC. 

A4 

D. ROSENBERG 
06/23/2004 

BQROO 

CLI-GW-Q1 

Water 

ug/L 

5/18/2004 

10:55 

BQR01 

CLI-GW-Q2 

Water 

ug/L 

5/18/2004 

10:58 

N/A N/A 

1.0 

!):a .Y 
20 u 

s;q u 
5.0 u 

·. 
5_,0 .ll 
20 u 

5.0 _u 
20 u 
~q. L! 

5.0 u 
5:0: •U 

u 
. ::\§,Q; :!-!'• 

5.0 u 
·· ·•· 5,R 'Lr 

5.0 u 
~.Q· :'u 
5.0 u 
te9 .·Y, 
5.0 u . ., ... 
~,q •:.\.!: 
20 u 

5.0 ·u •. 

5.0 u 
5.0 . lJ 
20 u 
~.Q -~ 
20 u 

,_20 u 
5.0 u 
.5.0· i.J 

.... 

BQR02 

CLI-GW-03 

Water 

ug/L 

5/18/2004 

og:35 

Number o.f Soil Samples : 0 

Number of Water Samples : 5 

BQR05 BQR07 

CLI-FRB-01 CLI-AFB-01 

Water Water 

ug/L ugll 

5/17/2004 5/17/2004 

09:22 07:10 

N/A N/A N/A 

·:.'-·.· 

5.0 u 
,5.9' 'IJ 
5.0 u 

. ~)_,if ;y,::·;;;: 
5.0 u 

· ·-·?~~~ Tui· > : · · 
5.0 u 
.5:9· Y. 
5.0 u 
~.0; !-! 
5.0 u 
.%9. y· 
5.0 u 
~,ll· ,l{ 
20 u 
5.0 01,! 
5.0 u 
q.Q lJ 
20 u 

5,9 }J 
20 u 
29 L! 

5.0 u 
5:0 u 

1.0 1.0 

'". -~- 'i' .·;:._~- :' . •'· '>""<V'"/' 

..• ~ ~:Q': ;\,l! . ; . : . ' ~,~:~)_' 
5.0 u 

C• .··~;q·.~ ·:.·Q;:·::':.:.> 
5.0 u 

·.;§LQA.{·· .. ·. 
5.0 u 
?.9-· '\) 
5.0 u 
~J.<i; u 
20 u 

----
ifQ' I;! 
5.0 u 
!).0 lJ 
20 u 

5,,0 Q 
20 u 
20. y 

5.0 u 
5.0 u 

5.0 

:~ .. §..q ·. 
5.0 

.·. ' ,_;'"'iq' :v: 
5.0 u 

... ·~ , .... -.,. 

... ,,5,0 J! 
20 u 

.'5:9 .. :U. 
5.0 u 
s,<t .. Lr · 
20 u 

.5-Q .. t:J· 
20 u 

'· 29 lJ 
5.0 u 
5.0 :U 

• 

• 



Case #: 32903 

Site: 

•
b.: 

eviewer: 

Date: 

Sample Number : 

Sampling Location : 

Matrix: 

Units: 

Date Sampled : 

Time Sampled : 

%Moisture: 

pH: 

Dilution Factor : 

Semivolatile COm ound 

; ~P~J.h·X~8hJ~al~!g~c::~:.;.::.~:/:?:)l< ~~~ 

4-Nitroa; •ilint: 

:~#f§liil!~~i~it!~~h~:n§r '·.:~<"·· .. 
N-Nitrosodiphenylamine 

1 11-.2i4f~!~f~~~f9:~~~~i1i:~~~!~Hii 
4-Bromophenyl-phenyiether 

· · · .~acl1!ir~P-~~rii?';~:.~,~i[•''F~1f . ;;::? 
Atrazine 

· .. Pe11t<J.clii9iq~~~@:';:··'· i;;_ 
Phenanthrene 

\A~tr~~lle. 
Di-n-butylphthalate .. ,. ,,., .... , . -,·:·:··· 

.. · fl!!_<?f~ll\t'len.~ 
Pyrene 

.: sJ!Y!~B~P.,~m~~_a_~~;, · · ·· 
3,3'-Dichlorobenzidine 

. s.~n.zg<~>9oth@.~~~ < 
Chrysene 

. bls(~,l~thyt~_ff)(YilP.h!h~!~t~ 
Di-n-octylphthalate; . 

:~bz.\J~i~~~AJB~u~.:: · 
Benzo{k)fluoranthene 
seni!><'?)p},r¢@':;:.;·· ..... 

• 

SDG: BQR04 

CELIA'S LAUNDRY INC. 

A4 

D. ROSENBERG 

06/23/2004 

BQROO 

CLI-GW-01 

Water 

ug/L 

5/18/2004 

10:55 

Analytical Results {Qualified Data) 

BQR01 BQR02 

CLI-GW-02 CLI-GW-03 

Water Water 

ug/L ug/L 

5/18/2004 5/18/2004 

10:58 09:35 

N/A N/A NIA 

1.0 

5.0 u 5.0 u 

q 

Page _2_of __ 4 

BQR05 BQR07 

CLI-FRB-01 CLI-AFB-Q1 

Water Water 

ug/L ug!L 

5/17/2004 5/17/2004 

og:22 07:10 

N/A N/A. 

.. 

5.0 u 5.0 u 



Case #: 32903 

Site: 

lab.: 

Reviewer: 

Date: 

Sample Number : 

Sampling location : 

Matrix: 

Units: 

Date Sampled : 

Time Sampled : 

%Moisture: 

pH: 

Dilution Factor : 

Semivolatile Com ound 

Phenol 

?t;is~(~SQh!~i~~K~i!~i~'~[•'~?,;;;~;:-•;;~~? 
2-Chloropht:nol 

.··.2,¥e~l1~~~~riQii~'PYi':··.··· 

: Nlt.&~w;~_n:~;;:<;i';ti:·· 
lsophorone 

··~-h!!trgp_l]~}loF't.\ .. ,., < 'i'/ 
2,4-Dimethylphenol 

bis(2~Chlo~q;tR9~~)~11~~;,~:: ' 

2,4~Dichlo~ophe~ol __ · 

.· Nap~thai~!)~ 

4-Chloroaniline 

•. H~~~<:hlqro~~!§l.~i~P.@ .. · 
Caprolactam 

'i:cll.i'Pra::~illeth~P..h~n.ot'' 
2-Methylnaphthalene 

: H~~a.<:~l~r<>9y0f/~r~~~j~1~:.;<:•·· · 
2,4,6-T richlorophenol 

2.4,5-Tficplqrppher~! 
1, 1'-~iphenyl 

2-Chlorqn~pl]\!)~1~~~ i . 
2-Nitroaniline 

DiJ!191hY!pht~a.l;i,te 
2,6-Dinitrotoluene 

. Ac:_enaphth}1~n~ ·. 

3-Nitroaniline 

. · f\cef1C1Phlh~n~ 
2,4-Dinitrophenol 

4-Nitrbphenol, 

Dibenzofuran 

2A7Dinitrotoiue:ne • 

SDG: BQR04 

CELIA'S LAUNDRY INC. 

A4 

D.ROS~NB~RG 

06/23/2004 . 

SBLKBY 

Water 

ug/l 

1.0 

5.0 u 
. : ·5:0'' :t:.r> 

/0 

Analytical Results (Qualified Data) Page _3_ of __ 4 

• 

.i. 

• 



Case #: 32903 

Site: 

• 

ab.: 

eviewer: 

Date: 

Sample Number : 

Sampling Location : 

Matrix: 

Units: 

Date Sampled : 

Time Sampled : 

%Moisture: 

pH: 

Benzo(k)fluoranthene 

s~n?<ililleYr~ne, :'. , ·. 
!ndeno(1 ,2,~:c:<!)eX~E!r1e 

Dibe!lz.!=i(a;~>~r~i-l.r?,~f!~.·\'{ "~;, ..•. ·• 

• 

SDG: BQR04 

CELIA'S LAUNDRY INC . 

A4 

D. ROSENBERG 

0612312004 

SBLKBY 

Water 

ugll 

II 

Analytical Results (Qualified Data) Page_ 4_ of __ 4 



Case #: 32903 

Site: 

lab.: 

Reviewer: 

Date: 

Sample Number : 

Sampling location : 

Matrix: 

Units: 

Date Sampled : 

Time Sampled : 

%Moisture: 

pH: 

Dilution Factor: 

.· alp~;i-~~89 •. 
beta-BHC 

, d.;l!a:J:lt:i<f 

Endosulfan I 

r:[Jl~l~~~ . : ./ 

4,4'-DDE 

Endr!n• .. : 

Endosulfan II 

.4)i~"DPQ. 
Endosulfan sultaie 

4;4'-DDT 

Metho':ychlor 

... $~·qrr ~~e_~9n~·:. ·. 
Endrin aldehy~e 

alph:acCJ:I!or.s1~h.Ei.. 

gamma-Chlordane 
Tqxal?~~he . .•. . 

Aroclor-1016 

Aroclqr -1 ~~ 1 

Aroclor-1232 
.. . ... 
~r6c!or~1:?4? 

Aroclor-1248 

Aro<;i()rc1;254 . 

Aroclor-1260 

::·"· 

Analytical Results (Qualified Data) 

SDG: BQR04 

CELIA'S LAUNDRY INC. 

A4 

D. ROSENBERG 

06/23/2004 

BORDO 

Cli-GW-01 

Water 

ugll 

5/18/2004 

10:55 

N/A 

1.0 

::'.', .. 

BQR01 

Cli-GW-02 

Water 

ug/l 

5/18/2004 

10:58 

N/A 

1.0 

0.020 

:, itti·:;?:::rq·:if?<F 
0.020 u 0.020 

p:Q.?Qf :: u. ,:'.' ;J :1/i'7i/: ~"g:qjg' 
0.10 u 

0.20 u 0.20 u 

BQR01MS 

Cli-GW-02 

Water 

ug/l 

5/18/2004 

10:58 

N/A 

1.0 

Result 

0.20 u 

Page_1_of __ 2 

Number of Soil Samples : 0 

Number of Water Samples : 5 

BOR01MSD BQR02 

Cli-GW-02 CU-GW-03 

Water Water 

ug/l ug/l 

5/18/2004 5118/2004 

10:58 09:35 

N/A N/A 

1.0 1.0 

0.20 u 0.20 u 

• 

• 



Case #: 32903 

Site: 

•

lab.: 

Reviewer: 

Date: 

Sample Number :· 

Sampling location : 

Matrix: 

Units: 

Date Sampled : 

Time Sampled : 

%Moisture: 

pH: 

Dilution Factor : 

SDG: BQR04 

CELIA'S LAUNDRY INC. 

A4 

D,ROSENBERG 

06/23/2004 

BQR05 

Cli-FRB-01 

Water 

ug/l 

5/17/2004 

09:22 

Analytical Results (Qualified Data), 

BQR07 

Cli-AFB-01 

Water 

ug/l 

5/17/2004 

07:10 

PBlK1D 

Water 

ug/l 

N/A N/A 

1.0 

und- Result Result -'esticide/PCB Com Result 

' alp~~~~B.9i!{S:\: .• : ·_::·:[':i!-\:i·':::<:: <;~~~ r¥.:2 ~::19ig1.'§J ;@;:,~,.~a t~;s\t:.r.::!JJhm~ £~]£);i:f. 0i~:·:.;:.· :::Il:~6.19,~ ~lJJ~~~-

Page _2_ of __ 2 

beta-sHc o.010 u 0.010 u 0.010 u 
bJ;r!1;,~~~~~r.~~(ff;~h~~0-~l€i~~1~I~~~Jz1f~;~~~~~~Ir~?:l -~~~t~~~~tt~?· .... ,'·•.:-. 

b::n~:n::-E!HC {!..:;-;osne) · 

iH~P~~~io/; 
Aldrin 

"':~~8t~~H!oJ~P£~!~f:/ .~ ... ,,,_.· 
Endosulfan 1 

·bi~id~&·-.· 
4,4'-DDE 

~.::g~~~~:;·· .. '' .. ·'; .. 
Endosulfan II 

44',o00: 
' '"J."•··;:·.· 

44'-DDT 
·'·· ·-·--··· 
Methoxychlor 

: ~n~~i! k~t~_ne . ··· 
Endrin aldehyde 

~lpil~~§Ndr4?mr· . · 
gamma-Chlordane 
r:Oi~I'F~.11~ ···· ·· ·· 
Aroclor-1016 

_ 1\~C>C(or: -1 n1 
Aroclor-1232 

........ ·' ' ~: •.. ~ 

Aroch;>H~4? · 

Aroclor -12 48 
') ;:·· 

Aro.qlqr-1?54 · 

Aroclor -1260 

• 

- '{' 

0.20 u 0.20 u 

13 



I 
I 

1LCA 
LOW CONCENTRATION WATER VOLATILE 

DATA SHEET 

Lab Name: A4 SCIENTIFIC, INC. Contract: 

Lab Code: A4 Case No. : 32 903 Client 

Lab Sample ID: 5024.001 

Lab File ID: E8774 

Purge Volume: 25 

GC Column: DB-624 · 

CAS NO. COMPOUND 

(ML) 

ID: 0.20 

75-71-8 Dichlorodifluoromethane 

ORGANICS ANALYSIS 
EPA SAMPLE NO. 

BQROO 

68W01038 

No.: SDG No.: BQR04 

Date Received: 05/19/2004 

Date Analyzed: 05/21/2004 

Dilution Factor: 1. 0 . 

(MM) Length: 25 (M) 

CONCENTRATION UNITS: 
(UG/L) Q 

0.50 u 
! ., __ ::.~::-_87-3 ·Chloromethane .. O.SJ . n 

75-C1-4 Vinyl Chloride . 0.50 u 
74-83-9 Bromomethane 0.50 UJ 
75-00-3 Chloroethane 0.50 u 
75-69-4 Trichlorofluoromethane 0.50 u 
75-'-35-4 1,1-Dichloroethene 0.50 u 
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 0.50 u 
67-64-1 Acetone 5.0 UT 

"" 
75-15-0 Carbon Disulfide 0.50 u 
79-20-9 Methyl Acetate 0.50 u 
75-09-2 Methylene Chloride 0.50 u 

156-60-5 trans-1,2-Dichloroethene 0.50 u 
1634-04-4 Methyl tert-Butyl Ether 0.50 u 

75-34-3 1,1-Dichloroethane 0.50 u 
156-59-2 cis-1,2-Dichloroethene 0.50 u 

78-93-3 2-Butanone 5.0 u ....... _, 
74-97-5 Bromochloromethane 0.50 u 
67-6_6-3 Chloroform 0.50 u 
71-55-6 1,1,1-Trichloroethane 0.50 u 

110-82-7 Cyclohexane 0.50 u ,_ 
--'· 

56-23-5 Carbon Tetrachloride 0.50 u 
71-43-2 Benzene 0.50 u -.. } 

107-06-2 1,2-Dichloroethane 0.50 u 

FORM I LCV-1 OLC03.2 

• 

• 
027 



• 

• 

lLCB 
LOW CONCENTRATION WATER VOLATILE 

DATA SHEET 

Lab Name: A4 SCIENTIFIC, INC. Contract: 

Lab Code: A4 Case No.: 32903 Client 

Lab Sample ID: 5024.001 

Lab File ID: E8774 

(ML) 

ORGANICS ANALYSIS 
EPA SAMPLE NO. 

BQROO 

68W01038 

No.: SDG No.: BQRQ4 

Date Received: 05/19/2004 

Date Analyzed: 05/21/2004 

Dilution Factor: 1.0 Purge Volume: 25 

GC Column: DB-624 ID: 0.20 (MM) Length: 25 (M) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (UG/L) :Q 

79~01-6 Trichloroethene 0.50 u 
108:-87-2 Methylcyclohexane ... 0.50 U""r -: 78.:...o'i~~ J..'; ~-:Dichloropropane 

____ .._. _______ 
c-:-- ---~--~--- ---··---

0:50 u 
75-27-4. Bromodichloromethane 0.50 u 

10061-01-5 cis-1,3-Dichloropropene 0.50 u •: 
108-10-1 4-Methyl-2-pentanone 5.0 u;:r 
108-.88-3 Toluene 0.50 u 

10061-02-6 trans-1,3-Dichloropropene 0.50 u ~-,J 

79-00-5 1,1,2-Trichloroethane 0.50 us 
127-18-4 Tetrachloroethene 0.50 u 
591-78-6 2-Hexanone 5.0 u :::r 
124-48-1 . Dibromochloromethane 0.50 u 
106-93-4 1,2-Dibromoethane 0.50 u 
108-90-7 Chlorobenzene 0.50 u 
10.0-41-A Ethylbenzene 0.50 u 

1330-:20-7 Xylene (total) 0.50 u 
100-42-5 Styrene 0.50 u 

7 5-25-2. Bromoform 0.50 u 
98-82-8 Isopropylbenzene 0.50 u 
79-34-5 1,1,2,2-Tetrachloroethane 0.50 u 

541-73-1 1,3-Dichlorobenzene 0.50 u 
106-46-7 1,4-Dichlorobenzene 0.50 u 

95-50-1 1,2.:...Dichlorobenzene 0.50 u 
96-12-8 1,2-Dibromo-3-chloroprtipane 0.50 u 

120-82-1 1,2,4-Trichlorobenzene 0.50 u 
87-61-6 1,2,3-Trichlorobenzene 0.50 u 

FORM I LCV-2 OLC03.2 

15 
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lLCF 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUNDS EPA SAMPLE NO. 

. BQROO 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 

Lab Sample ID: 5024.001 

Lab File ID: E8774 

Purge Volume: 25 

GC Column: DB-624 

Number TICs found: 0 

I I .CAS NUMBER 

fT: J, -! .. 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

(ML) 

ID: 0.20 

COMPOUND NAME 

Client No.: SDG No. : BQR04 

Date Received: 05/19/2004 

Date Analyzed: 05/21/2004 

Dilution Factor: 1.0 

(MM) Length: 25 

EST. CONC. 
RT (UG/L) 

~ 

(M) 

Q _.J 
I 

I~ 

• 

• FORM I LCV-TIC OLC03.2 

029 



• 

I 

• 

lLCA 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO. 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 

Lab Sample ID: 5024.002 

Lab File ID: E8775 

Purge Volume: 25 

GC Column: DB-624 

(ML) 

ID: 0.20 

Client No.: 

Date Received: 

Date Analyzed: 

Dilution Factor: 

(MM) Length: 

SDG No.: BQR04 

05/19/2004 

05/21/2004 

1.0 

25 (M) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (UG/L) Q 

75-71-8 Dichlorodifluoromethane 0.50 u 
74-87-3 ! Chloromethane 0. 5C I Tl 

•J 

··-··--. ······-' -·· 75,-01-4- . Vinyl ChiOriCfe ___ 0.50 u 
74-83-9 Bromomethane 0.50 u::r 
75-00-3 Chloroethane 0.50 u 
75'--69-4 Trichlorofltioromethane 0.50 u 
75-35-4 1,1-Dichloroethene 0.50 u 
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 0.50 u 
67-64-1 Acetone 5.0 u ..,..._ .., 
75-15-0 Carbon Disulfide 0.50 u 
79-20-9 Methyl Acetate 0.50 u 
75-09-2 Methylene Chloride 0.50 u 

156-60-5 trans-1,2-Dichloroethene 0.50 u 
1634-04-4 Methyl tert-Butyl Ether 0.50 u 

75-34-3 1,1-Dichloroethane 0.50 u 
156-59-2 cis-1,2-Dichloroethene 0.50 u 
78-93-3 2-Butanone 5.0 u:r 
74-97-5 Bromochloromethane 0.50 u 
67-66-3 Chloroform 0.50 u 
71-55-6 1,1,1-Trichloroethane 0.50 u 

110-82-7 Cyclohexane 0.50 u ,;;y 

"56-23-5 Carbon Tetrachloride 0.50 u 
71-43-2 Benzene 0.50 u:r 

107-06-2 1,2-Dichloroethane 0.50 u 

FORM I LCV-1 OLC03.2 

I 

039 



• 

• 



• 

• 

lLCB 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO. 

BQR01 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 · Case No. : 32903 

Lab Sample ID: 5024.002 

Lab File ID: E8775 

Client No.: 

Date 

Date 

SDG No.: 

Received: 05/19/2004 

Analyzed: 05/21/2004 

Purge Volume: 25 

GC Column: DB-624 

(ML) Dilution Factor: 1.0 

ID: 0.20 (MM) Length: 25 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (UG/L) 

79-01-6 Trichloroethene 0.50 
108-87-2 Methylcyclohexane O."iO 

~ ·--·····----78-87-5 1, 2-Dichlo:::·opropane 
._.,_, --"--···--~.-~;-·--

0.50 
75-27-4 Bromodichloromethane 0.50 

0061-01-5 cis-1,3-Dichloropropene 0.50 

108-10-1 4-Methyl-2-pentanone 5.0 
108-88-3 Toluene ~ t.:::" '"' ;_) .. - v 

~· 

10061-02-6 trans~1,3-Dichloropropene 0.50 
79-00-5 1,1,2-Trich1oroethane 0.50 

127-18-4 Tetrachloroethene 0.17 
591-78-6 2-Hexanone 5.0 
124 48 1 Dibromochloromethane 0.50 
106-93-4 1,2-Dibromoethane 0.50 
108-90..;_7 Chlorobenzene 0.50 
100-41-4 Ethylbenzene 0.50 

1330-20-7 Xylene (total) 0.50 

100-42-5 Styrene 0.50 

75-25~2 Bromoform 0.50 
98-82-8 Isopropylbenzene 0.50 

79-34-5 1,1,2,2-Tetrachloroethane 0.50 

541-73-1 1,3-Dichlorobenzene 0.50 

106-46-7 1,4-Dichlorobenzene 0.50 

95-50-1 1,2-Dichlorobenzene 0.50 

96-12-8 1,2-Dibromo-3-ch1oropropane 0.50 

120-82-1 1,2,4-Trichlorobenzene 0.50 

87-61-6 1,2,3-Trichlorobenzene 0.50 

FORM I LCV-2 

BQR04 

(M) 

Q 

u 
U\ 

~~ 

u ! 
u i 
u t 

Uj' 
'0- u 
U,J 
u ! 
J 

ur 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

·u 
u 
u 
u 

OLC03.2 

Jf 

o4o 



lLCF 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUNDS EPA SAMPLE NO. 

BQROl 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 

Lab Sample ID: 5024.002 

Lab File ID: E8775 

Purge Volume: 25 

GC Column: DB-624 

Number TICs found:. 0 

CAS NUMBER 

()2_ 

02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13. 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

(ML) 

· ID: 0.20 

COMPOUND NAME 

Client No.: SDG No. : BQR04 

Date Received: 05/19/2004 

Date Analyzed: 05/21/2004 

Dilution Factor: 1.0 

(MM) Length: 25 

EST. CONC. 
RT (UG/L) 

(M) 

Q I 
.. 

! 

11 

• 

• FORM I LCV-TIC OLC03.2 

041 



• 

• 

lLCA 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO. 

BQR02 

Lab Name: A4 SCIENTIFIC; INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No.: BQR04 

Lab Sample ID: 5024.003 Date Received: 05/19/2004 

Lab File ID: E8776 Date Analyzed: 05/21/2004 

Purge Volume: 25 (ML) Dilution Factor: 1.0 

GC Column: DB-624 ID: 0.20 (MM) Length: 25 (M) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (UG/L) Q 

75-71-8 Dichlorodifluoromethane 0.50 u 
1, 74-87-3 Chlo!:"omethane 0.50 u 
1'~'--"75-oi-4- Vinyl Chloride o.sc u 

74-83-9 Bromomethane 0.50 u:r 
75-00-3 Chloroethane 0.50 u 
75-69-4 Trichlorofluoromethane 0 ._50 u 
75-35-4 1,1-Dichloroethene 0.50 u 
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 0.50 u 
67-64-1 Acetone 5.0 uy 
75-15-0 Carbon Disulfide 0.50 u 
79-20-9 Methyl Acetate 0.50 u 
75-09-2 Methylene Chloride 0.50 u 

156-60-5 trans-1,2-Dichloroethene 0.50 u 
1634-04-4 Methyl tert-Butyl Ether 0.50 u 

75-34-3 1,1-Dichloroethane 0.50 u 
156-59-2 cis-1,2-Dichloroethene 0.50 u 
78-93-3 2-Butanone 5.0 u ' -' 
74-97-5 Bromochloromethane 0.50 u 
67-66-3 Chloroform 0.50 u 
71-55-6 1,1,1-Trichloroethane 0.50 u 

110-82-7 Cyclohexane 0.50 u:r 
56-23-5 Carbon Tetrachloride 0.50 u 
71-43-2 Benzene 0.50 U,J 

107-06-2 1,2-Dichloroethane 0.50 u 

FORM I LCV-1 OLC03.2 

! 

053 



lLCB 
LOW CONCENTRATION WATER VOLATILE 

DATA SHEET 

Lab Name: A4 SCIENTIFIC, INC. Contract: 

Lab Code: A4 Case No. : 32 903 Client 

Lab Sample ID: 5024.003 

Lab File ID: E8776 

Purge Volume: 25 

GC Column: DB-624 

CAS NO. COMPOUND 

(ML) 

79 01 6 Trichloroethene 

108 87 2 Methylcyclohexane 

ID: 0.20 

ORGANICS ANALYSIS 
EPA SAMPLE NO. 

BQR02 

68W01038 

No.: SDG No.: BQR04 

Date Received: 05/19/2004 

Date Analyzed: 05/21/2004 

Dilution Factor: 1.0 

(MM) Length: 25 {M) 

CONCENTRATION UNITS: 
(UG/L) Q 

0.50 u 
0.50 U'j 

-------·---r-::-·-·-··-·- -· --.-.. ~---- ••• p. -.-.--.,... .. 
6:56" i o-i!"!..:.::; ~.~-uicnloropropane u J 

75-27-4 Bromodichloromethane 0.50 u \ 
10061-01-5 cis-1,3-Dichloropropene 0.50 u \ 

108-10-1 4-Methyl-2-pentanone .5.0 u..,... 
~' 

108-88-3 Toluene 0.50 u 
10061 02-6 trans-1,3-Dichloropropene 0.50 uy 

79-00-5 1,1,2-Trichloroethane 0.50 ur 
127-18-4 Tetrachloroethene 0.50 u 
591-78-6 2-Hexanone 5.0 U.:J 
124-48-1 Dibromochloromethane 0.50 u 
106-93-4 1,2-Dibromoethane 0.50 u 
108-90-7 Chlorobenzene 0.50· u 
100-41-4 Ethylbenzene 0.50 u 

1330-20-7 Xylene (total) 0.50 u 
100-42-5 Styrene 0.50 u 

75-25-2 Bromoform 0.50 u 
98-82-8 Isopropylbenzene 0.50 u 
79-34-5 1,1,2,2-Tetrachloroethane 0.50 u 

541-73-1 1,3~Dichlorobenzene 0.50 u 
106-46-7 1,4-Dichlorobenzene 0.50 u 

95-50:...1 1,2:...Dichloroberizene 0.50 u 
96-12-8 1,2-Dibromo-3-chloropropane 0.50 u 

120-82-1 1,2,4-Trichlorobenzene 0.50 u 
87-61-6 1,2,3-Trichlorobenzene 0.50 u 

FORM I LCV-2 OLC03.2 

c/j 

• 

! 

• 
054 



1LCF 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUNDS EPA SAMPLE NO. 

• BQR02 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.~ 32903 Client No.: SDG No.: BQR04 

• 

Lab Sample ID: 5024.003 

Lab File ID: E8776 

Purge Volume: 25 

GC Column: DB-624 

Number TICs found: 0 

(ML) 

ID: 0.20 

I I CAS NUMBER COMPOUND NAME 

! Ol I 
.. 

·.· .. 

02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 . -

25 
26 
27 
28 
29 
30 

FORM I LCV-TIC 

Date Received: 05/19/2004 

Date Analyzed: 05/21/2004 

Dilution Factor: 1.0 

(MM) Length: 25 (M) 

EST. CONC. 
RT (UG/L) Q 

I ' 

OLC03.2 .. 

055 



! 

lLCA 
LOW CONCENTRATION WATER VOLATILE 

DATA SHEET 

Lab Name: A4 SCIENTIFIC, INC. Contract: 

Lab Code: A4 Case No.: 32903 Client 

Lab Sample ID: 5024.004 

Lab File ID: E8777 

(ML) Purge Volume: 25 

GC Column: DB-624 TD: 0.20 

CAS NO. COMPOUND 

75~71-8 Dichlorodifluoromethane 
. 74-R7-3 Chloromethane 

75-01-'-J VinyJ. Chloride 

74-83-9 Bromomethane 

75-00-3 Chloroethane 

75-69-4 Trichlorofluoromethane 

75-35-4 1,1-Dichloroethene 

ORGANICS ANALYSIS 
EPA SAMPLE NO. 

BQR03 

68W01038 

No.: SDG No.: BQR04 

Date Received: 05/19/2004 

Date Analyzed: 05/21/2004 

Dilution Factor: 1.0 

(MM) Leng.th: 25 (M) 

CONCENTRATION UNITS: 
(UG/L) Q 

0.50 u 
0.'10 'J 

0.50 u 
0.50 U"r 

w 

0.50 u 
0.50 u 
0.50 u 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 0.50 u 
67-64-1 Acetone 5.0 u-:-

..( 

75-15-0 Carbon Disulfide 0.50 u 
79-20-9 Methyl Acetate 0.50 u 
75-09-2 Methylene Chloride 0.50 u 

156-60-5 trans-1,2-Dichloroethene 0.50 u 
1634-04-4 Methyl tert-Butyl Ether 0.50 u 

75-34-3 1,1-Dichloroethane 0.50 u 
156-59-2 cis-1,2-Dichloroethene 0.50 u 

78-93-3 2-Butan6ne 5.0 u ., ..... 
74-97-5 Bromochloromethane 0.50 u 
67-'66-3 Chloroform 0.50 u 
71-55-6 1,1,1-Trichloroethane 0.50 u 

110-82-7 Cyclohexane 0.50 u 
56-23-5 Carbon Tetrachloride 0.50 u 
71-43-2 Benzene 0.50 U· 

107-06-2 1,2-Dichloroethane 0.50 u 

FORM I LCV-1 OLC03.2 

• 

.. 

06'5 



• 

• 

I 

Lab Name: 

Lab Code : A4 · Case No.: 32903 

Lab Sample ID: 5024.004 

Lab File ID: E8777 

Purge Volume: 25 

GC Column: DB-624 

(ML) 

ID: 0.20 

CAS NO. COMPOUND 

79-01-6 Trichloroethene 
108-87-2 Methylcyclohexane 
10-51..;.~. J:~ 2-Dicnloropropane 

75-:--27-4 Bromodichloromethane 
10061-01-5 cis-1,3-Dichloropropene 

108-10-1 4-Methyl-2-pentanone 
108-88-3 Toluene 

10061-02-6 trans-1,3-Dichloropropene 
79-00-5 1,1,2-Trichloroethane 

127-18-4 Tetrachloroetpene 

591-78-6 2-Hexanone . 

124-48.-1 Dibromochloromethane 
106-93-4 · 1,2-Dibromoethane 

108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 

1330-20-7 Xylene (total) 
100-42-5 Styrene 

75-25-2 Bromoform 
98-82-8 Isopropylbenzene 

79-34-5 1,1,2,2-Tetrachloroethane 

541-73-1 1,3-Dichlorobenzene 

106-46-7 1,4-Dichlorobenzene 

95-50-1 1,2-Dichlot6b~~z~rie 

96-12-8 1,2-Dibromo-3-chloropropane 

120-82-1 1,2,4-Trichlorobenzene 

87-61-6 1,2,3-Trichlorobenzene 

Client No.: SDG No.: 

Date Received: 05/19/2004 

Date Analyzed: 05/21/2004 

Dilution Factor: 1.0 

(MM) Length: 25 

CONCENTRATION -UNITS: 
(UG/L) 

0.50 
0.50 

.. . 
0.">0 
0.50 
0.50 
5.0 

0.50 
0.50 
0.50 
0.50 
5.0 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

0.50 
0.50 

0.50 
0. 50. 

0.50 
a·. so 
0.50 
0.50 
0.50 

FORM I LCV-2 

BQR04 

(M) 

Q 

u 
.u 

I 

u 
u 
u 
u..,_ 

..J 

u 
u 
u 
u 
u..,_ .... 
u 
u 
u 
u 
u 
u 
u 
u 

·u 
u 
u 
u 
u 
u 
u 

OLC03.2 

.. 
06b 



1LCF 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUNDS EPA SAMPLE NO. 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No. : 32903 

Lab Sample ID: 5024.004 

Lab File ID: E8777 

Purge Volume: 25 

GC Column: DB-624 

Number TICs found: 0 

(ML) 

ID: 0.20 

Client No.: 

Date Received: 

Date Analyzed: 

Dilution Factor: 

(MM) Length: 

EST. 

BQR03 

SDG No.: BQR04 

05/19/2004 

05/21/2004 

1.0 

25 (M) 

CONC. I CAS NUMBER I COMPOUND NAME RT (UG/L) Q 

. OJ.:- - 1 

02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
i4 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

FORM I LCV-TIC OLC03.2 

• 

• 



• 

• 

Lab Name: 

Lab Code: A4 Case No. : 32 903 

Lab Sample ID: 5013.002 

Lab File ID: E8762 

Client No.: SDG No.: 

Date Received: 05/18/2004 

Date Analyzed: 05/20/2004 

Purge Volume: 25 

GC tolumn: DB-624 

(ML) Dilution Factor: 1.0 

ID: 0.20 (MM) Length: 25 

NO. I COMPOUND 
CONCENTRATION UNITS: 

CAS (UG/L) 

75-71-8 1 Dichlorodifluoromethane 0.50 
74-87-3 ! Chloromethane 0.50 

~·-"··· ... 
0.50 · 75-01-4 Vinyl Chloride 

74-83-9 Bromomethane 0.50 
75-00-3 Chloroethane 0.50 
75,;_69-4 Trichlorofluoromethane 0.50 
75-35-4 1,1-Dichloroethene 0.50 

. 76-13~ 11'1 1,1,2-Trichloro-1~2,2-trifluoroethane 0.50 
67-64-1 Acetone 5.0 

75-15-0 Carbon Disulfide 0.50 
79-20-9 Methyl Acetate 0.50 

75-09-2 Methylene Chloride 0.50 

156-60-5 trans-1,2-Dichloroethene 0.50 
1634-'-04-4 Methyl tert-Butyl Ether 0.50 

75-34-3 1,1-Dichloroethane 0.50 
156-59-2 cis-1,2-Dichloroethene 0. 46 

78-93-3 2.:..Butanone 5.0 

74-97-5 Bromochloromethane 0.50 
67-66-3 Chloroform 0.22 
71-55,;_6 1,1,1-Trichloroethane · 0.50 

110-82-7 Cyclohexane 0.50 

56-23-5 Carbon Tetrachloride 0.50 

71-43-2 Benzene 0.50 

107-06-2 1,2-Dichloroethane 0.50 

FORM I LCV-1 

BQR04 

(M) 

Q 

u 
u '· -U 
u 
u· 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

.J 

u 
u 
J 

u 
u 
u 
u 
u 

OLC03.2 

077·-



lLCB 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO. 

BQR04 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SOG No.: BQR04 

Lab Sample IO: 5013.002 

Lab.File IO: E8762 

Purge Volume: 25 

GC Column: 08-624 

(ML) 

ID: 0.20 

CAS NO. COMPOUND 

79-01-6 Trichloroethene 

108-87-2 Methylcyclohexane 

78-87-S 1,~-0ichloropropan~ 

75 27-4 Bromodichloromethane 

10061-01-5 cis-1,3-Dichloropropene 

108-10-1 4-Methyl-2-pentanone 

108-88-3 Toluene 

10061-02-6 trans-1,3-0ichloropropene 

79-00-5 1,1,2-Trichloroethane 

127-18-4 Tetrachloroethene 

591-78-6 2-Hexanone 

124 48 1 .· Oibromochloromethane 

106-93-4 1,2-0ibromoethane 

108 90-7 Ch;J:orobenzene 

100-41-4 Ethylbenzene 

1330-20-7 Xylene (total) 

100-42-5 Styrerie 

75-25-2 Bromoform 

98-82-8 Isopropylbenzene 

79-34-5 1,1,2,2-Tetrachloroethane 

541-73-1 1,3-Dichlorobenzene 

106-46-7 1,4-Dichlorobenzene 

95-50~1 1,2~oichloroben2ene 

96-12-8 1,2-Dibromo-3-chloropropane 

120-82-1 1,2,4-Trichlorobenzene 

87-61-6 1,2,3-Trichlorobenzene 

.. . 

Date Received: 05/18/2004 

Date Analyzed: 05/20/2004 

Dilution Factor: 1.0 

(MM) Length: 25 

CONCENTRATION UNITS: 
(UG/L) 

1.0 

-~----.-·-- ... ~ 
0.50 
0.50 
0. 50. 

0.50 

5.0 
0.28 

0.50 

0.50 

0.50 

5.0 

0.50 

0.50 
0.50 

0.50 

0.16 
0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

. 0. 50 

0.50 

FORM I LCV-2 

(M) 

Q 

u 
u 
u 
u 
u 
J 

"U 

u 
u 
u 
u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

OLC03.2 

• 

• 
078 



lLCF 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUNDS EPA SAMPLE NO. 

~ BQR04 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No.: BQR04 

Lab Sample ID: 5013.002 

Lab File ID: E8762 

Purge Volume: 25 

GC Column: DB-624 

(ML) 

Number TICs found: 2 

I CAS NUMBER I COMPOUND 

01 UNKNOWN 
02 000526-73-8 Benzene, 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 -
18 
19 
20 
21 
22 
23 
24 . 
25 
26 
27 
28 
29 
30 

Date Received: 05/18/2004 

Date Analyzed: 05/20/2004 

Dilution Factor: 1.0 

ID: 0.20 (MM) Length: 25 (M) 

EST. CONC. 
NAME RT (UG/L) Q 

12.31 ').57 .T. 

1,2;3-trimethyl- 12.80 0.86 JN 
. 

FORM I LCV-TIC OLC03.2 

079 



lLCA 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO. 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 

Lab Sample ID: 5013.003 

Lab File ID: EB763 

Purge Volume: 25 

GC Column: DB-624 

(ML) 

ID: 0.20 

Client No;: 

Date Received: 

Date Analyzed: 

Dilution Factor: 

(MM) Length: 

... BQR05 
~: ~~ 't;_ ~. :--: t 

SDG No.:. BQR04 

05/18/2004 

05/20/2004 

1.0 

25 (M) 

CONCENTRATION UNITS: 
. CAS NO . COMPOUND (UG/L) Q 

7 5-71-8 Dichlorodifluoromethane 0.50 u 
74787.,-3 Chloromethane 0. ')Q· u 
.iS-01-4 Vinyl Chloride 0.50 ,-u 
74-83-9 Bromornethane 0.50 u 
75-00-3 Chloroethane 0.50 u 
75-69-4 Trichlorofluoromethane 0.50 u 
75-35-4 1,1-Dichloroethene 0.50 u 
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 0.50 u 
67-64-1 Acetone 5.0 u 
75-15-0 Carbon Disulfide 0.50 u 
79-20-9 Methyl Acetate 0.50 u 
75-09-2 Methylene Chloride 0.50 u 

156-60-5 trans-1,2-Dichloroethene 0.50 u 
1634-04-4 Methyl tert-Butyl Ether 0.50 u 

75-34-3 1,1-Dichloroethane 0.50 u 
156-59-2 cis~1,2-Dichloroethene 0.50 u 
78-93-3 2-Butanone 5.0 u 
74-97-5 Bromochloromethane 0.50 u 
67-66-3 Chloroform 0.44 J 

71-55-6 1,1,1-Trichloroethane 0.50 u 
110-82-7 Cyclohexane 0.50 u 

56-23-5 Carbon Tetrachloride 0.50 u 
71-43-2 Benzene 0.50 u 

107-06-2 1,2-Dichloroethane 0.50 u 

FORM I LCV-1 OLC03.2 

• 

1-

• 
Oos I'-' . 



• 
lLCB 

LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 
DATA SHEET EPA SAMPLE NO. 

BQR05 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No. : 32 903 Client No. : SDG No.: BQR04 

Lab Sample ID: 5013.003 

Lab File ID: E8763 

Purge Volume: 25 

GC Column: DB-624 

CAS NO. COMPOUND 

(ML) 

79-01-6 Trichloroethene 

108-87-2 Methylcyclohexane 

ID: 0.20 . 

Date Received: 05/18/2004 

Date Analyzed: 05/20/2004 

Dilution Factor: 1.0 

(MM) Length: 25 

CONCENTRATION UNITS: 
(UG/L) 

0.50 

0.50 
- '·---···-~._..... __ --· -

78-8"/-':::> f,2-Dichloropropane o.so 
7 5-27_-4 · Bromodichloromethane 0.50 

10061.,.-01-5 cis-1,3-Dichloropropene 0.50 
108-10-1 4-Methyl-2-pentanone 5.0 
108-88-3 Toluene 0.18 

10061-02-6 trans-1,3-Dichloropropene 0.50 
79-00-5 1,1,2~Trichloroethane 0.50 

127-18-4 Tetrachloroethene 0.50 
591-78-6 2-Hexanone 5.0 
124-48-1 Dibromochloromethane 0.50 
106-93-4 1,2-Dibromoethane 0.50 

108-90-7 Chlorobenzene 0.50 
100-41-4 Ethylbenzene 0.50 

1330-20-7 Xylene (total) 0.50 
100-42-5 Styrene 0.50 

75-25-2 Bromoform 0.50 
98-82-8 Isopropylbenzene 0.50 

7 9-34-5 1,1,2,2-Tetrachloroethane 0.50 

541-73-1 1,3-Dichlorobenzene 0.50 

106-46-7 1,4-Dichlorobenzene 0.50 

95-50-1 1,2-Dichlorobenzene 0.50 

96-12-8 1,2-Dibromo-3-chloropropane 0.50 

120-82-1 1,2,4-Trichlorobenzene 0.50 

87-61-6 1,2,3-Trichlorobenzene 0.50 

FORM I LCV-2 

(M) 

Q 

u 
u 
u 
u 
u.:r 
u 
J 

u~ 
U.:p 
u 
u 
u 
u 
u 
l1 
u 
u 
u 

·U 

u 
u 
u 
u· 
u 
u 
u 

OLC03.2 

---

- ·.-. 

097 



lLCF 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUNDS EPA SAMPLE NO. 

BQR05 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No. : 32 903 Client No.: SDG No.: BQR04 

Lab Sample ID: 5013.003 

Lab File ID: E8763 

Purge Volume: 25 

GC Column: DB-624 

Number TICs found: 1 

(ML) 

I I CAS NUMBER I COMPOUND 

01 I ooolo8-67-8 Benzene. 'Q i ._. -... ··•:· "--'---· .•cocv· ----- ~ ..... 

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Date Received: 05/18/2004 

Date Analyzed: 05/20/2004 

Dilution Factor: 1.0 

ID: 0.20 (MM) Length: 25 (M) 

EST. CONC . 
NAME RT . (UG/L) Q 

1,3,5-t~imethyl- 1? 8() 0,56 ,JN • 

FORM I LCV-TIC OLC03.2 

098 

• 

• 
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lLCA 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO. 

Lab Name: A4 SCIENTIFIC, INC. Contract: 

Lab Code: A4 Case No.: 32903 

Lab Sample ID: 5024.005 

Lab File ID: F5974 

Purge Volume: 25 

GC Column: DB-624 

(ML) 

ID: 0.20 

Client 

68W01038 
.I-re -o~Ro6 

No.: SDG No.: BQR04 

Date Received: 05/19/2004 

Date Analyzed: 05/21/2004 

Dilution Factor: 1.0 

(MM) Length: 25 (M) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (UG/L) Q 

75-71-8 Dichlorodifluoromethane 0.50 u 
74-87-3 Chloromethane 0.21 I L1 . I. 

---=g:.=-oJ::.:.4~~vinyl Chloride 0.50 u 
74-83-9 Bromomethane 0.50 u:r 
75-00-3 Chloroethane 0.50 u 
75-69-4 Trichlorofluoromethane 0.50 u 
75-35-4 1,1-Dichloroethene 0.50 u 
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 0.50 u 
67-64-1 Acetone 5.0 u 
75-15-0. Carbon Disulfide 0.50 u 
79-20-9 Methyl Acetate 0.50 u 
75-09-2 Methylene Chloride 0.50 u 

156-60-5 trans-1,2-Dichloroethene 0.50 u 
1634-04-4 Methyl tert-Buty1 Ether 0.50 u 

75-34-3 1,1-Dichloroethane 0.50 u 
156-59-2 cis~1,2-Dichloroethene 0.50 u 

78-93-3 2-'Butanone 5.0 u 
74-97-5 Bromochloromethane 0.50 u 
67-66-3 Chloroform 0.50 u 
71-55-6 1,1,1-Trichloroethane 0.50 u 

110-82-7 Cyclohexane 0.50 u 
56-23-5 Carbon Tetrachloride 0.50 u 
71-43-2 Benzene 0.50 u 

107-06-2 1,2-Dichloroethane 0.50 u 

FORM I LCV-1 OLC03.2 

11.1 



lLCB 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO . 

BQR06 • Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code:· A4 Case No.: 32903 Client No.: SDG No.: BQR04 

Lab Sample ID: 5024.005 Date Received: 05/19/2004 

Lab .File ID: F5974 Date Analyzed: 05/21/2004 

Purge Volume: 25 (ML) Dilution Factor: 1.0 

GC Column: DB-.624 ID: 0.20 (MM) Length: 25 (M) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (UG/L) Q 

79-01:--6 Trichloroethene 0.50 u 
108--87-2 Methylcyclohexane 0.50 !] 

- ..-·-:~ :-J ··- .---~- ------~-- ·-
78-87-'.) I;2-Dichloropropane 0.50 u 
75-27-4 Bromodichloromethane 0.50 u 

10061-01-5 cis-1,3-Dichl6ropropene 0.50 u 
108-10-1 4-Methyl-2-pentanone 5.0 u 
108-88-3 Toluene 0.50 u 

10061-02-6 trans-1,3-Dichloropropene 0.50 u 
79-00-5 1,1,2-Trichloroethane 0.50 u 

127-18-4 Tetrachloroethene 0.50 u 
591-78-6 2-Hexanone 5.0 u 
124-48-1 Dibromochloromethane 0.50 u 
106-93-4 1,2-Dibromoethane 0.50 u 
108-90-7 ChJ_orobenzene 0.50 u 
100-41-4 Ethylbenzene 0.50 u 

1330-20-7 Xylene (total) 0.50 u 
100-42-5 Styrene 0.50 u 

75-25-2 Bromoform 0.50 u 
98-82-8 Isopropylbenzene 0.50 u 
79-34-5 1,1,2,2-Tetrachloroethane 0.50 u 

541-73-1 1,3-Dichlorobenzene 0.50 u 
106-46-7 1,4-Dichlorobenzene 0.50 u 

95-50-1 · 1,2-Dichlorobenzene 0:28. J 

96-12-8 1,2-Dibromo-3-chloropropane 0.50 u 
120-82-1 1,2,4-Trichlorobenzene 0.17 J 

87-61-6 1,2,3-Trichlorobenzene 0.50 u 

FORM I LCV-2 OLC03.2 • 
112 
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lLCF 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUNDS EPA SAMPLE NO . 

BQR06 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 

Lab Sample ID: 5024.005 

Lab File ID: F5974 

Purge Volume: 25 

GC Column: DB-624 

Number TICs found: 0 

I CAS NUMBER 

01 ! 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

(ML) 

ID: 0.20 

COMPOUND NAME 

Client No.: SDG No.: BQR04 

Date Rec~ived: 05/19/2004 

Date Analyzed: 05/21/2004 

Dilution Factor: 1.0 

(MM) Length: 25 (M) 

EST. CONC. 
RT (UG/L) Q 

..... 

FORM I LCV-TIC OLC03.2 

113 



·'· -

lLCA 
LOW CONCENTRATION WATER VOLATILE 

DATA SHEET 

Lab Name: A4 SCIENTIFIC, INC. Contract: 

Lab Code: A4 Case No.: 32903 Client 

Lab Sample ID: 5013.004 

Lab File ID: E8768 

Purge Volume: 25 

GC Column: DB-624 

CAS NO. COMPOUND 

(ML) 

ID: 0.20 

75-71-8 Dichlorodifluoromethane 

: 74-8?-3 .. Chloromethane 

75-01-4 Vinyl Chloride 

74-83-9 Bromomethane 

75-00"--3 Chloroethane 

75.;...69-4 Trichlorofluoromethane 

75-35-4 1,1-Dichloroethene 

ORGANICS ANALYSIS 
EPA SAMPLE NO. 

BQR07 
J::.rc·r· - ~"f 

68W01038 
.. ·p , .. 

No.: SDG No.: BQR04 

Date Received: 05/18/2004 

Date Analyzed: 05/20/2004 

Dilution Factor: 1.0 

(MM) Length: 25 (M) 

CONCENTRATION UNITS: 
(UG/L) Q 

0.50 u 
o.sn u·· " 

' 
0.50 u 
0.50 u~ 

-' 
0.50 u 
0.50 u 
0.50 u 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 0.50 u 
67-64-1 Acetone 5.0 u,-
75-15-0 Carbon Disulfide 0.50 u 
79-20-9 Methyl Acetate 0.50 u 
75-09-2 Methylene Chloride 0.50 u 

156-60-5' trans-1,2-Dichloroethene 0.50 u 
1634-04-4 Methyl tert-Butyl Ether 0.50 u 

75-34-3 1,1-Dichloroethane 0.50 u 
156-59-2 cis-1,2-Dichloroethene 0.50 u 
78-93-3 2-Butanone 5.0 u:r 
74-97-5 Bromochloromethane 0.50 u 
67-66-3 Chloroform 0.88 

71-55-6 1,1,1-Trichloroethane 0.50 u 
110-82-7 Cyclohexane 0.50 u 

56-23-5 Carbon Tetrachloride 0.50 u 
71-43-2 Benzene 0.50 u 

107-06-2 1,2-Dichloroethane 0.50 u 

FORM I LCV-1 OLC03.2 

3S 

• 

• 



• 
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lLCB 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO. 

BQR07 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No. : 32 903 

Lab Sample ID: 5013.004 

Lab File ID: E8768 

Client No.: 

Date 

Date 

SDG No.: 

Received: 05/18/2004 

Analyzed: 05/20/2004 

Purge Volume: 25 

GC Column: DB-624 

(ML) Dilution Factor: 1.0 

ID: 0.20 (MM) Length: 25 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (UG/L) 

79-01-6 Trichloroethene 0.50 
108-87-2 Methylcyclohexane 0.50 

-~--_____ . ..,.._, ____ . 
' ~ ..... ,. ..•. .,. .... ,.-.. ·.,, .... 

76-8/-S. r;· 2-Dichloropropane 0.50 
75-27-4 Bromodichloromethane 0.50 

10061-01-5 cis-1,3-Dichloropropene 0.50 
108-10-1 4-Methyl~2-pentanone 5.0 
108-88-3 Toluene 0.50 

10061-02-6 trans-1,3-Dichloropropene 0.50 
79-00-5 1,1,2-Trichloroethane 0.50 

127-18-4 Tetrachloroethene 0.50 
591-78-6 2-Hexanone 5.0 

124-48-1 Dibromochloromethane 0.50 
106-93-4 1,2-Dibromoethane 0.50 

108-90-7 Chlorobenzene 0.50 
100-41-4 Ethylbenzene 0.50 

1330-20-7 Xylene (total) 0.50 

100-42-5 Styrene 0.50 

75-25-2 Bromoform 0.50 
98-82-8 Isopropylbenzene 0.50 

79-34-5 1,1,2,2-Tetrachloroethane 0.50 

541-73-1 1,3-Dichlorobenzene 0.50 

106-46-7 1,4-Dichlorobenzene 0.50 

95-50-1 1,2~oichlorobenzene 
.. -· o.5o· 

96-12_;8 1,2-Dibromo-3-chloropropane 0.50 

120-82-1 1,2,4-Trichlorobenzene 0.50 

87-61-6 1,2,3-Trichlorobenzene 0.50 

FORM I LCV-2 

BQR04 

(M) 

Q 

u 
u 
u 
u 
u 
UJ"" 
u 
U. 
u 
u 
Uj' 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

OLC03.2 
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lLCF 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUNDS EPA SAMPLE NO. 

• BQR07 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No.: BQR04 

• 

Lab Sample ID: 5013.004 

Lab File ID: E8768 

Purge Volume: 25 

GC Column: DB-624 

Number TICs found: 0 

(ML) 

I CAS NUMBER COMPOUND 

01 ·. 

02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
"24 
25 
26 
27 
28 
29 
30 

Date Received: 05/18/2004 

Date Analyzed: 05/20/2004 

Dilution Factor: 1.0 

ID: 0.20 (MM) Length: 25 (M) 

EST. CONC. 
NAME RT (UG/L) Q 

--. 

FORM I LCV-TIC OLC03.2 

125 



1LCA 
LOW CONCENTRATION WATER VOLATILE 

DATA SHEET 

Lab Name: A4 SCIENTIFIC, INC. Contract: 

Lab Code: A4 Case No.: 32903 

Lab Sample ID: 5024.006 

Lab File ID: F5975 

Purge Volume: 25 

GC Column: DB-624 

CAS NO. COMPOUND 

(ML) 

ID: 0.20 

75-71-8 Dichlorodifluoromethane 

.74-87-3 Chloromethane 

75-01-4 Vinyl Chloride 

74-83-9 Bromomethane 

75-00-3 Chloroethane 

75.'-69-4 Trichlorofluoromethane 

75-35-4 1,1-Dichloroethene 

Client 

ORGANICS ANALYSIS 
EPA SAMPLE NO. 

BQR08 -,-- o-:z X>-~-
68W01038 

No.: SDG No.: BQR04 

Date Received: 05/19/2004 

Date Analyzed: 05/21/2004 

Dilution Factor: 1.0 

(MM) Length: 25 (M) 

CONCENTRATION UNITS: 
(UG/L) Q 

0.50 u 
. 0. 31 J 

0.50 u 
0.50 UT 
0.50 u 
0.50 u 
0.50 u 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 0 . .50 u 
67-64-1 Acetone 5.0 u 
75-15-0 Carbon Disulfide· 0.50 u 
79-20-9 Methyl Acetate 0.50 u 
75-09-2 Methylene Chloride 0.50 u 

156-60-:-5 trans-1,2-Dichloroethene 0.50 u 
1634-04-4 Methyl tert-Butyl Ether 0.50 u 

75-34-3 1,1-Dichloroethane 0.50 u 
156-59-2 cis-1,2-Dichloroethene 0.50 u 

78-93-3 2-Butanone 5.0 u 
74-97-5 Bromochloromethane 0.50 u 
67-66-3 Chloroform 0.58 

71-55-6 1,1,1-Trichloroethane 0.50 u 
110-82-7 Cyclohexane 0.50 u 

56-23-5 Carbon Tetrachloride 0.50 u 
71-43-2 Benzene 0.50 u 

107-06-2 1,2-Dichloroethane 0.50 u 

... ! 

FORM I LCV-1 OLC03.2 

136 
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• 

• 

1LCB 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO . 

BQR08 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W0103S 

Lab Code: A4 Case No.: 32903 

Lab Sample ID: 5024.006 

Lab File ID: F5975 

Purge Volume: 25 

GC Column: · DB-624 

(ML) 

ID: 0. 20 

CAS NO. COMPOUND 

79-01-6. Trichloroethene 
108-87-2 Methylcyclohexane 

'7 0 -d -;'....:~·:. ~~~-uicnloropropane 

75 27-4 Bromodichloromethane 
110061-01-5 cis.;_1,3-0ichloropropene 

108-10-1 4-Methyl-2-pentanone 
108-88-3 Toluene 

10061-02-6 trans-1,3-Dichloropropene 
79-00-5 1,1,.2-Trichloroethane 

127-18-4 Tetrachloroethene 
591-78-6 2-Hexanone 
124-48-1 Dibromochloromethane 
106-93-4 1,2-Dibromoethane 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 

1330-20-7 Xylene (total) 
100-42-5 Styrene 

75-25-2 Bromoform 
98-82-8 Isopropylbenzene 

79-34-5 1,1,2,2-Tetrachloroethane 

541-73-1 1,3-Dichlorobenzene 

106-46-7 1,4-Dichlorobenzene 

95-50-1 1,2-Dichlorobenzene 

96-12-8 1,2-Dibromo-3-chloropropane 

120-82-1 1,2,4-Trichlorobenzene 

87-61-6 1,2,3-Trichlorobenzene 

Client No.: SDG No.: 

Date Received: 05/19/2004 

Date Analyzed: 05/21/2004 

Dilution Factor: 1.0 

(MM) Length: 25 

CONCENTRATION UNITS: 
(UG/L) 

0.50 

0.50 
1----.--· ·---. -·~·~a·:·so 

0.50 
0.50 
5.0 

0.58 
0.50 
0.50 

0.50 
5.0 

0.50 
0.50 
0.50 
0.50 
0.52 
0.50 

0.50 
0.50 

0.50 

0.50 

0.50 

0.50 

0.50 
0.50 

0.50 

FORM I LCV-2 

BQR04 

(M) 

Q 

u 
u 
TJ 

TJ 

.TJ 

TJ 

u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

OLC03.2 

I 
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lLCF 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUNDS EPA SAMPLE NO. 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 

Lab Sample ID: 5024.006 

Lab File ID: F5975 

Purge Volume: 25 

GC Column: DB-624 

Number TICs found: 4 

(ML) 

ID: 0.20 

Client No.: 

Date Received: 

Date Analyzed: 

Dilution Factor.: 

(MM) Length: 

EST. 

BQR08 

SDG No.: BQR04 

05/19/2004 

05/21/2004 

1.0 

25 (M) 

CONC.· 

I CAS NUMBER ··I COMPOUND NAME RT (UG/L) Q 

01 .. ,. UNKNOWN ! 8.88 il.7? I ,. I 

02 000556-67-2 Cyclotetrasiloxane, octarneth 12.23 1.0 JN 
03 000611-14-3 .Benzene, 1-ethyl-2-methyl- 12.36 0.76 JN 
04 000108-67-8 Benzene, 1,3,5-trimethyl- 12.86 1.0 JN 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 .... 

25 
26 
27 
28 
29 
30 

• 

• FORM I LCV-TIC OLC03.2 

138 



t.fl 

lLCA 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO. 

• VBLK6W 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No.: BQR04 

Lab Sample ID: EVBLK6W Date Received: 

Lab File ID: E8748 Date Analyzed: 05/20/2004 

Purge Volume: 25 (ML) Dilution Factor: 1.0 

GC Column: DB-624 ID: 0.20 (MM) Length: 25 (M) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (UG/L) Q 

75-'71-8. Dichlorodifluoromethane 0.50 u 
74-87-3 .l Chloromethane 0.50 u 

-~.:------·.--,-·-----· ____ .,,...'-_...._,.._.,.,_. . 

75-01-4 Vinyl Chlo:;_·ide 0-.50 u 
74-83-9 Bromomethane 0.50 u 
75-00~3 Chloroethane 0.50 u 
75-'69-4 Trichlorofluoromethane 0.50 u 
75-35-4 1,1-Dichloroethene 0.50 u 
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 0.50 u 
67-64-1 Acetone 5.0 u 
75-15-0 Carbon Disulfide 0.50 u 
79-20-9 Methyl Acetate 0.50 u 
75-09-2 Methylene Chloride 0.50 u 

156-60-5 . trans-1,2-Dichloroethene 0.50 u 
1634-04-4 Methyl tert-Butyl Ether 0.50 u 

75-34-3 1,1-Dichloroethane 0.50 u 
156-59-2 cis-1,2-Dichloroethene 0.50 u 
78-93-3 2-Butanone 5.0 u 
74-97-5 Bromochloromethane 0.50 u 
67-66-3 . Chloroform 0.50 u 
71-55-6 1,1,1-Trichloroethane 0.50 u· 

110-82-7 Cyclohexane 0.50 u 
56-23-5 Carbon Tetrachloride 0.50 u 
71-43-2 Benzene 0.50 u 

107-06-2 1,2-Dichloroethane 0.50 u 

• FORM I LCV-1 OLC03.2 

257 



lLCB 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO. 

VBLK6W. 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No. : 32 903 Client No. : SDG No.: BQR04 

Lab Sample ID: EVBLK6W 

Lab File ID: E8748 

Purge Volume: 25 

GC Column: DB-624 

·(ML) 

ID: 0.20 

CAS NO. COMPOUND 

79-01-6 Trichloroethene 
108:_87-2 Methylcyclohexane 

'7 8-3'7:.-~· ~, 2-D.i.cil.io.r:op.t:·upe:me 

75--27-4 Bromodichloromethane 

10061-01-5 cis-1,3-Dichloropropene 

108-10-1 4-Methyl-2-pentanone 

108-88-3 Toluene 

10061-02-6 trans-1,3-Dichloropropene 

79-00-5 1,1,2-Trichloroethane 

127-18-4 Tetrachloroethene 

591-78-6 . 2-Hexanone 

124-48-1 Dibromochloromethane 

106-93-4 1,2-Dibromoethane 

108-90-'-7 Chlorobenzene 

100-41-4 Ethylbenzene 

1330-20-7 Xylene (total) 

10.0-42-5 Styrene 

75-25-2 Bromoform 

98-82-8 Isopropylbenzene 

79-34-5 1,1,2,2-Tetrachloroethane 

541-73-1 1,3-Dichlorobenzene 

106-46-7 1,4~Dichlorobenzene 

95"-50-1 1;2~Dichlorob~n2ene 

96-12-8 1,2-Dibromo-3-chloropropane 

120-82-1 1,2,4-Trichlorobenzene 

87-61-6 1,2,3-Trichlorobenzene 

.. 

Date Received: 

Date Analyzed: 05/20/2004 

Dilution Factor: 1.0 

(MM) Length: 25 

CONCENTRATION UNITS: 
(UG/L) 

0.50 
0.50 

0.50 

0.50 

0.50 
. 5.0 

0.50 

0.50 

0.50 

0.50 

5.0 

0.50 
0;50 

0.5.0 

0.50 

0.50 
0.50 

0.50 
0.50 

0.50 

0.50 

0.50 

0~50 

0.50 

0.50 

0.50 

FORM I LCV-2 

(M) 

Q 

u 
u· 

f-.:- ... -- . -
u 
0 

0 

0 

0 

0 

0 
o· 
0 

0 

0 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

OLC03.2 

• 
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1LCF 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUNDS EPA SAMPLE NO . 

I VBLK6W 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client· No. : SDG No. : BQR04 

Lab Sample ID: EVBLK6W 

Lab File ID: E8748 

Purge Volume:. 25 

GC Column: DB-624 

Number TICs found: 0 

(ML) 

ID: 0.20 

CAS NUMBER COMPOUND NAME 

01 ' 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

FORM I LCV-TIC 

Date Received: 

Date Analyzed: 05/20/2004 

Diluti~n Factor: 1.0 

(MM) Length: 25 (M) 

EST. CONC. 
RT (UG/L) Q 

I .. +--·--1 

OLC03.2 

Y3 



lLCA 
LOW CONCENTRATION WATER VOLATILE 

DATA SHEET 

Lab Name: A4 SCIENTIFIC, INC. Contract: 

Lab Code: A4 Case No.: 32903 Client 

Lab Sample ID: EVBLK6X 

Lab File ID: E8767 

(ML) Purge Volume: 25 

GC Column: DB-624 ID: 0.20 

CAS NO. COMPOUND 

75-71-8 Dichlorodifluoromethane 

l 74-87-3 1· Chloromethane -- :·.-.:'_~;;.·,'~.~. ~ . ...._.._,.,-, .. ·~----·~~-·~-

75-01-4 Vinyl Chloride 

74-83-9 Bromomethane 

75-00-3 Chloroethane 

75-69-4 Trichlorofluoromethane 

75-35-4 1,1-Dichloroethene 

ORGANICS ANALYSIS 
EPA SAMPLE NO. 

VBLK6X 

68W01038 

No.: SDG No.: BQR04 

Date Received: 

Date Analyzed: 05/20/2004 

Dilution Factor: 1.0 

(MM) Length: 25 (M) 

CONCENTRATION UNITS: 
(UG/L) Q 

0.50 u 
c.sn iT 

.. 
0.:>0 u 
0.50 uy 
0.50 u 
0.50 u 
0.50 u 

76-13-1 1,1,2-Trichloro-1,2,2~trifluoroethane 0.50 u 
67-64-1 Acetone 5.0 u.:r 
75-15-0 Carbon Disulfide 0.50 u 
79-20-9 Methyl Acetate 0.50 u 
75-09-2 Methylene Chloride 0.50 u 

156-60-5 trans-1,2-Dichloroethene 0.50 u 
1634-04-4 Methyl tert-Butyl Ether 0.50 u 

75-34-3 1,1-Dichloroethane 0.50 u 
156-59..,-2 cis-1,2-Dichloroethene 0.50 u 

78-93'-3 2-Butanone 5.0 U.J 
74-97-5 Bromochloromethane 0.50 u 
67-66-3 Chloroform 0.50 u 
71-55-6 1,1,1-Trichloroethane 0.50 u 

110-82-7 Cyclohexane 0.50 u 
56-23-5 Carbon Tetrachloride 0.50 u 
71-43-2 Benzene 0.50 u 

107-06-2 1,2-Dichloroethane 0.50 u 

FORM I LCV-1 OLC03.2 

~ 
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• 
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lLCB 
LOW CONCENTRATION-WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO. 

• VBLK6X 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No.: BQR04 

Lab Sample ID: EVBLK6X Date Received: 

Lab File ID: E8767 Date Analyzed: 05/20/2004 

Purge Volume: 25 (ML) Dilution Factor: 1.0 

GC Column: DB-624 ID: 0.20 (MM) Length: 25 (M) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (UG/L) Q 

79-01:-6 Trichloroethene 0.50 u 
108-87-;:2 Methylcyclohexane 0. 50 l u 

78-87 ,,::_ :,2-Dichluropropane 
... .:._ ___ «·---~' -~ 

Q. 50 I U 

75-27-4 Bromodichloromethane 0.50 u 
10061-01-5 cis-1,3-Dich1oropropene ' 0.50 u 

108-10-1 4-Methyl-2-pentanone 5.0 ur 
108-88-3 Toluene 0.50 u 

10061-02-6 trans-1,3-Dichloropropene 0.50 u 
79-00-5 1,1,2-Trichloroethane 0.50 u 

127-18-4 Tetrachloroethene 0.50 u 
591-78-6 2-Hexanone 5.0 u _j . 
124-48-1 Dibromochloromethane 0.50 u 
106-93-4 1,2-Dibromoethane 0.50 u 
108-90-7 Chlorobenzene 0.50 u 
100-41-4 Ethylbenzene 0.50 u 

1330-20-7 Xylene (total) 0.50 u 
100-42-5 Styrene 0.50 u 

75-25-2 Bromoform 0.50 u 
98-82-8 Isopropylbenzene 0.50 u 
79-34-5 1,1,2,2-Tetrachloroethane 0.50 u 

541-73-1 1,3-Dichlorobenzene 0.50 u 
106-46-7 1,4-Dichlorobenzene 0.50 u 

95-50..:1 1,2..:0ichl6i6b~ri~~ri~ 
.. 

0.50 u 
96-12-8 1,2-Dibromo-3-chloropropane 0.50 u 

120-82-1 1,2,4-Trichlorobenzene 0.50 u 
87-61-6 1,2,3-Trichlorobenzene 0.50 u 

e- FORM I LCV-2 OLC03.2 

268 



1LCF 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUNDS EPA SAMPLE NO . 

I VBLK6X 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No.: BQR04 

Lab Sample ID: EVBLK6X 

Lab File ID: E8767 

Purge Volume: 25 

GC Column: DB-624 

Number TICs found: 0 

(ML) 

ID: ·o.2o 

I I CAS NUMBER I COMPOUND. NAME 

01 .. ~ ' : 

02 
03 
04 
05 ' 

06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

FORM I LCV-TIC 

Date Received: 

Date Analyzed: 05/20/2004 

Dilution Factor: 1.0 

(MM) Length: 25 

EST. CONC. 
RT (UG/L) 

! I 

(M) 

Q 

' 

OLC03.2 

269 
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1LCA 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO. 

VBLKP4 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 

Lab Sample ID: FVBLKP4 

Lab File ID: F5963 

Purge Volume: 25 

GC Column: DB-624 

CAS NO. COMPOUND 

(ML) 

ID: 0.20 

75c-71-8 Dichlorodifluoromethane 

l 74-87-::-3 ! Chloromethane ...... -------r-.1-.. ,- ····?"· .. ·-··- .·~t--··-·-:~· ... :· . 
: 75 -Ol-4 Vinyl Chloride 

74-83-9 Bromomethane 
75-00-3 Chloroethane 
75'-69-4 Trichlorofluoromethane 
75-35-4 1,1-Dichloroethene 

Client No.: SDG No. : BQR04 

Date Received: 

Date Analyzed: 05/21/2004 

Dilution Factor: 1.0 

(MM) Length: 25 (M) 

CONCENTRATION UNITS: 
(UG/L) Q 

0.50 u 
0. 50 ! u 
0.50 e 
0.50 u.:r 
0.50 u 
0.50 u 
0.50 u 

76-13-1 1,1,2-Trichloro-1;2,2-trifluoroethane 0.50 u 
67-.64-1 Acetone 5.0 u 
75-15-0 Carbon Disulfide .. 0. 50 u 
79-20-9 Methyl Acetate 0.50 u 
75-09-2 Methylene Chloride 0.50 u 

156-60-5 trans-1,2-Dichloroethene 0.50 u 
1634-04-4 Methyl tert-Butyl Ether 0.50 u 

75-34-3 1,1-Dichloroethane 0.50 u 
156-59-2 cii-1,2-Dichloroethene 0.50 u 

78-93-3 2-Butanone 5.0 u 
74-97-5 Bromochloromethane 0.50 u 
67-66-3 Chloroform 0.50 u 
71-55-6 1,1,1-Trichloroethane 0.50 u 

110-82-7 Cyclohexane 0.50 u 
56-23-5 Carbon Tetrachloride 0.50 u 
71-43-2 Benzene 0.50 u 

107-06-2 1,2-Dichloroethane 0.50 u 

_j 

FORM I LCV-1 OLC03.2 

278 



~ 

LOW CONCENTRATION 

Lab Name: A4 SCIENTIFIC, 

Lab Code: A4 Case 

Lab Sample ID: FVBLKP4 

Lab File ID: F5963 

INC. 

No.: 

(ML) 

lLCB 
WATER VOLATILE 

DATA SHEET 

Contract: 

32903 Client 

Purge Volume: 25 

GC Column: DB-624 ID: 0.20 

CAS NO. COMPOUND 

79-01:--6 Trichloroethene 

108-87-2 Methylcyclohexane 
7 o -trl'-.:1: :i.,2-uicn.Loropropane 

75-27-4 Bromodichloromethane 
10061-01-5 cis-1,3-Dichloropropene 

108-10-1 4-Methyl-2-pentanone 
108-88-3 Toluene 

10061-02-6 trans-1,3-Dichloropropene 

79-00-5 1,1,2-Trichloroethane 

127-18-4 Tetrachloroethene 

591-78-6 · 2-Hexanone 

124-48-1 Dibromochloromethane 

106-93-4 1,2-Dibromoethane 

108-90-7 Chlorobenzene 

100-41-4 Ethylbenzene 

1330-20-7 Xylene (total) 

100-42-5 Styrene 

75-25-2 Bromoform 
98-82-8 Isopropylbenzene 

79-34-5 1,1,2,2-Tetrachloroethane 
541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 

95-50-1 1,2;:Dichloroben£erie 

96-12-8 1,2-Dibromo-3-chloropropane 

120-82-1 1,2,4-Trichlorobenzene 

87-61-6 1,2,3-Trichlorobenzene 

ORGANICS ANALYSIS 
EPA SAMPLE NO. 

I VBLKP4 

68W01038 

No.: SDG No.: 

Date Received: 

Date Analyzed: 05/21/2004 

Dilution Factor: 1.0 

(MM) Length: 25 · 

CONCENTRATION UNITS: 
(UG/L) 

0.50 

0.50 .·- ~- '"'-"'·.-, ....-.- ~--·-
0.50 

0.50 

0.50 

5.0 

0.50 

0.50 

0.50 

0.50 
5.0 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 
0.50 
0.50 

0.50 

0.50 

0.50 

0.50 

BQR04 

(M) 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

FORM I LCV-2 OLC03.2 

• 

• 
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lLCF 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUNDS EPA SAMPLE NO . 

VBLKP4 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No. : 32 903 Client No.: SDG No.: BQR04 

Lab Sample ID: FVBLKP4 

Lab File ID: F5963 

Purge Volume: 25 

GC Column: DB-624 

Number TICs found: 0 

(ML) 

ID: 0.20 

CAS NUMBER COMPOUND NAME 

01 '. 

02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

FORM I LCV-TIC 

Date Received: 

Date Analyzed: 05/21/2004 

Dilution Factor: 1.0 

(MM) Length: 25 (M) 

EST. CONC. 
RT (UG/L) Q 

--I I 
: 

OLC03.2 

280 



1LCA 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO. 

VBLKP7 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No.: BQR04 

Lab Sample ID: FVBLKP7 

Lab File ID: F6029 

Purge Volume: 25 

GC Column: DB-624 

(ML) 

ID: 0.20 

CAS NO. COMPOUND 

75-71-8 Dichlorodifluoromethane 

L 74-87-3- Chloromethane 
--n~o1:4 · Vinyl Chloride 
74-83-9 Bromomethane 
75-00-3 Chloroethane 
75-69-4 Trichlorofluoromethane 
75-35-4 1,1-Dichloroetherie 

Date Received: 

Date Analyzed: 05/27/2004 

Dilution Factor: 1.0 

(MM) Length: 25 

CONCENTRATION UNITS: 
(UG/L) 

0.50 
j .. 0, 50. 

0.50 

0.50 
0.50 

0.50 
0.50 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 0.50 
67-64-1 Acetone 5.0 
75-15-0 Carbon Disulfide 0.50 
79-20-9 Methyl Acetate 0.50 

75-09-2 Methylene Chloride 0.50 
156-60-5 trans~1,2-Dichloroethene 0.50 

1634-04-4 Methyl tert-Butyl .Ether 0.50 

75-34-3 1,1-Dichloroethane 0.50 

156-59-2 cis-1,2-Dichloroethene 0.50 
78-93-3 2-Butanone 5.0 
74-97-5 Bromochloromethane 0.50 
67-66-3 Chloroform 0.50 
71-55-6 1,1,1-Trichloroethane 0.50 

110-82-7 Cyclohexane 0.50 
56-23-5 Carbon Tetrachloride 0.50 
71-43-2 Benzene 0.50 

107-06-2 1,2-Dichloroethane 0.50 

FORM I LCV-1 

(M) 

Q 

u 
e 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

OLC03.2 

• 

• 
288 



• 

• 

LOW CONCENTRATION 

Lab Name: A4 SCIENTIFIC, 

Lab Code: A4 Case 

Lab Sample ID: FVBLKP7 

Lab File ID: F6029 

INC. 

No.: 

(ML) 

lLCB 
WATER VOLATILE 

DATA SHEET 

Contract: 

32903 Client 

Purge Volume: 25 

GC Column: DB-624 ID: 0.20 

CAS NO. COMPOUND 

79-01-:-6 Trichloroethene 

108-87-2 Methylcyclohexane 

ORGANICS ANALYSIS 
EPA SAMPLE NO. 

VBLKP7 

68W01038 

No.: SDG No.: BQR04 

Date Received: 

Date Analyzed: 05/27/2004 

Dilution Factor: 1.0 

(MM) Length: 25 (M) 

CONCENTRATION UNITS: 
(UG/L) Q 

0.50 u 
0.5C u 

-·· 
1j~-8lchloropropane 

,···-.· --~---- ,_,. __ ~··c,."···--...... .:. 
o-~o:so · lo-81-5 ' u 

7 5-27-4 Bromodichloromethane 0.50 u 
10061-01-5 cis-1,3-Dichloropropene 0.50 u 

108-10-1 4-Methyl-2-pentanone 5.0 u 
108-88.;...3 Toluene 0.50 u 

10061-02-6 trans~1,3-Dichloropropene 0.50 u 
79-00-5 1,1,2-Trichloroethane 0.50 u 

127-18-4 Tetrachloroethene 0.50 u 
591-78-6 2-Hexanone 5.0 u 
124-48-1 DibromochlorOmethane 0.50 u 
106-93-4 1,2-Dibromoethane 0.50 u 
108-90-7 Chlorobenzene 0.50 u 
100-41-4 Ethylbenzene 0. 50. u 

1330-20-7 Xylene (total) 0.50 u 
100-42-5 Styrene 0.50 u 

75-25-2 Bromoform· 0.50 u 
98-82-8 Isopropylbenzene 0.50 u 
79-34-5 1,1,2,2-Tetrachloroethane 0.50 u 

541-73-1 1,3-Dichlorobenzene 0.50 u 
106-46-7 1,4-Dichlorobenzene 0.50 u 

95-50-1 1,2-Dichlorobenzene 0.50 (J 

96-12-8 1,2-Dibromo-3-chloropropane 0.50 u 
120-82-1 1,2,4-Trichlorobenzene 0.50 u 

87-61-6 1,2,3-Trichlorobenzene 0.50 U:J 

FORM I LCV-2 OLC03.2 

5} 

289 



lLCF 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUNDS EPA SAMPLE NO. 

VBLKP7 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No. : 32903 Client No._: SDG No.: BQR04 

Lab Sample ID: FVBLKP7 

Lab File ID: F6029 

Purge Volume: 25 

GC Column: DB-624 

Number TICs found: 0 

(ML} 

ID: 0.20 

·cAS NUMBER COMPOUND NAME 

; -- -· ... 
02' 

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

FORM I LCV-TIC 

Date Received: 

Date Analyzed: 05/27/2004 

Dilution 

(MM} 

Factor: 1.0 

-Length: 25 

EST. CONC. 
(UG/L} 

{M) 

·-i-------

OLC03.2 

290 

• 

• 



• 

• 

1LCA 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No. : 32 903 Client No.: 

Date Received: 

EPA SAMPLE NO. 

VHBLK01 

SDG No.: BQR04 

Lab Sample ID: 5013.001 

Lab File ID: F6035 Date Analyzed: 05/27/2004 

Purge Volume: 25 

GC Column: DB-624 

(ML) Dilution Factor: 1.0 

ID: 0.20 (MM) Length: 25 (M) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (UG/L) Q 

7 5-71-8 Dichlorodifluoromethane 0.50 u 
74-87-3 Chloromethane ·•·· 0. 50 ! n 

-: --. _;:;;:...__ .. .....,..- 1--:c_ ------ ·------------- ----- ... 
75--'01-4 Vinyl Chloride 0.50 u 
74-83-9 Bromomethane 0.50 u 
75-00-3 Chloroethane 0.50 u 
75~69-4 Trichlorofluoromethane 0.50 u 
75-35-4 1,1-Dichloroethene 0.50 u 
7 6-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 0.50 u 
67-64-1 Acetone 5.0 u 
75-15-0 Carbon Disulfide 0.50 u 
79-20-9 Methyl Acetate 0.50 u 
75-09-2 Methylene Chloride 1.3 

156-60-5 trans-1,2-Dichloroethene 0.50 U-

1634-04-4 Methyl tert-Butyl Ether 0.50 u 
75-34-3 1,1-Dichloroethane 0.50 u 

156-59-2 cis-1,2-Dichloroethene .0.50 u 
78-93-3 . 2-Butanone 5.0 u 
74-97-5 Bromochloromethane 0.50 u 
67-66-3 Chloroform 0.20 J 

71-55-6 1,1,1-Trichloroethane 0.50 u 
110-82-7 .Cyclohexane 0.50 u 

56-23-5 Carbon Tetrachloride 0.50 u 
71-43-2 Benzene 0.50 u 

107-06-2 1,2-Dichloroethane 0.50 u 

FORM I LCV-1 0LC03.2 

53 

~ 

298 



1LCB 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO. 

VHBLK01 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No.: BQR04 

Lab Sample ID: 5013.001 

Lab File ID: F6035 

Purge Volume: 25 

GC Column: DB-624 

CAS NO. COMPOUND 

{ML) 

79-01-6 Trichloroethene 
108-87-2 Methylcyclohexane 

ID: 0.20 

Date Received: 

Date Analyzed: 05/27/2004 

Dilution Factor: 1.0 

{MM) Length:. 25 

CONCENTRATION UNITS: 
{UG/L) 

0.50 

' 0.50. ., 
:i., 2-Dici::loropropane 

------:-•·..._.,..... __ --..,..---,R~ ..... :.!}, ·,·.·.--~o::-.. 
'···~··a:so I :o.·_:.>--. .. r.:.. 

I U VI ....J. 

75-27-4 Bromodichloromethane 0. 50. 

10061-'-01-5 cis-1,3-Dichloropropene 0.50 
108-10-1 4-Methyl-2-pentanone 5.0 
108-88-3 Toluene 0.50 

10061-02-6 trans-1,3-Dichloropropene 0.50 
79-00-5 1,1,2-Trichloroethane 0.50 

127-18-4 Tetrachloroethene 0.50 
591-78-6 2-Hexanone 5.0 

124-48-1.- Dibromochloromethane 0.50 
106-93-4 1,2-Dibromoethane 0.50 
108-90-7 Chlorobenzene 0.50 
100-41-4 Ethylbenzene 0.50 

1330-20-7 Xylene {total) 0.50 
100-42-5 Styrene 0.50 

75-25-2 Bromoform 0.50 

98-82-8 Isopropylbenzene 0.50 
79-34-5 1,1,2,2-Tetrachloroethane 0.50 

541-73-1 1,3-Dichlorobenzene 0.50 
106-46-7 1,4-Dichlorobenzene 0.50 

95-50-1 1, 2-Dichlorohi:mzerie-
.... 

0.50 
-

96-12-8 1,2-Dibromo-3-chloropropane 0.50 
120-82-1 1,2,4-Trichlorobenzene 0.50 
87-61-6 1,2,3-Trichlorobenzene 0.50 

{M) 

Q 

u 
TJ 

0 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U""'i ... 

FORM I LCV-2 .OLC03.2 

• 

• 
"09 t::, '-' .. 



lLCF 
LOW CONCENTRATION WATER VOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUNDS EPA SAMPLE NO. 

• VHBLKOl 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 . Case No.: 32903 Client No.: SDG No.: BQR04 

• 

Lab Sample ID: 5013.001 

Lab File ID: F6035 

Purge Volume: 25 

GC Column: DB-624 

Number TICs found: 1 

(ML) 

ID: 0.20 

CAS NUMBER COMPOUND NAME 

- -.1.. ~- .. ~~ _,_;, ~,: ... -..J·_.._. _______ ..-· ... !. \ .... r. .. i . .· ., .. . -·· . 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

FORM I LCV-TIC 

Date Received: 

Date Analyzed: 05/27/2004 

Dilution Factor: 1.0 

(MM) 

-. '. .. ~. ·-

Length: 25 

EST. CONC. 
(UG/L) 

.. . - --· 

(M) 

OLC03.2 

300 



lLCC 
LOW CONCENTRATION WATER SEMIVOLATILE ORGANICS 

ANALYSIS DATA SHEET EPA SAMPLE NO. 

BQROO 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No. : BQR04 

Lab Sample ID: 5024.001 

Lab File ID: G1964 

Sample Volume: 1000 (ML) 

toncentrated Extract Volume:· 1000 (UL) 

Injection Volume: 1.0 (UL) 

CAS NO. COMPOUND 

l·J!:;-::.2·-7 t· ot::i1 z.c..luei1yde 
108-95-2 Phenol 
111-44-4 bis(2-Chloroethyl)~ther 

95-57-8 2-Chlorophenol 
95-48-7 2-Methylphenol 

108-60-1 2,2'-oxybis(1-Chloropropane) 
98-86-2 Acetophenone 

106-44-5 4-Methylphenol 
621-64-7 N-Nitroso-di-n-propylamine 

67-72-1 Hexachloroethane 
98-95-3 Nitrobenzene 
78-59-1 Isophorone 
88-75-5 2-Nitrophenol 

105-67-9 2,4-Dimethylphenol 
111-,91-1 bis(2-Chloroethoxy)methane 
120-83-2 2,4-Dichlorophenol 

91-20-3 Naphthalene 
106-47-8 4-Chloroaniline 

87-68-3 Hexachlorobutadiene 
105-60-2 Caprolactam 

59-50-7 4-Chloro-3-methylphenol 
91-57-6 2-Methylnaphthalene 
77-47-4 Hexachlorocyclopentadiene 
88-06-2 2,4,6-Trichlorophenol 
95-95-4 2,4,5-Trichlorophenol 
92-52-4 1,1'-Biphenyl 
91-58-7 2-Chloronaphthalene 
88-74-4 2-Nitroaniline 

131-11-3 Dimethylphthalate 
606-20-2 2,6-Dinitrotoluene 
208-96-8 Acenaphthylene 

99-09-2 3-Nitroaniline 
83-32-9 Acenaphthene 

Date Received: 05/19/2004 

Date Extracted: 05/23/2004 

Date Analyzed: 05/29/2004 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
(UG/L) 

. . 5. 0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

20 
5.0 
5.0 

20 
5.0 
5.0 
5.0 

20 
5.0 

u 
u 
u 
u 
u 
u 
u 
u 

.u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

. 

FORM I LCSV-1 OLC03.2 

• 

• 
319 



• 

• 

. 

lLCD 
LOW CONCENTRATION WATER SEMIVOLATILE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO. 

BQROO 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No. : 32 903 Client No.: SDG No. : BQR04 

Lab Sample ID: 5024.001 

Lab File ID: G1964 

Sample Volume: 1000 (ML) 

Concentrated Extract Volume: 1000 (UL) 

Injection Volume: 1.0 (UL) 

CAS NO. COMPOUND 

.5 ~~:2 0 -.s 2, 4- Dini tropi1euo:i. 
100--02-7 4-Nitrophenol 
132-64-9 Dibenzofuran 
121-14-2 2,4-Dinitroto1uene 

84-66-2 Diethylphthalate 
86-73-7 Fluorene 

7005-72-3 4-Chlorophenyl~phenylether 

100-01-6 4-Nitroaniline 
534-52-1 4,6-Dinitro-2-methylphenol 
86-30-6 N-Nitrosodiphenylamine ( 1) 
95-94-3 1,2,4,5 Tetrachlorobenzene 

101-55-3 4-Bromophenyl-phenylether 
118-74-1 Hexachlorobenzene 

1912-24-9 Atrazine 
87-86-5 Pentachlorophenol 
85-01-B Phenanthrene 

120-12-7 Anthracene 
84-74-2 Di-n-butylphthalate 

206-44-0 Fluoranthene 
129-00-0 Pyrene 
85-68-7 Butylbenzylphthalate 

Date Received: 05/19/2004 

Date Extracted: 05/23/2004 

Date Analyzed: 05/29/2004 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
(UG/L) 

~-~- - -. ·-- --·26" . 
20 

u 
u 

5.0 u 
5.0 u 
5;o u 
5.0 u 
5.0 u 

20 u 
20 u 

5.0 u 
5.0 .U 

5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

.5.0 u 
5.0 U· 

5.0 u 

Q 
.... - .. - "" 

I 

91-"94=-1· · · 3i 3·• -DH:hlorooeY1zidihe - .. ·- .. ···5:0 -· ·- u· ----------·- .. 

56-55-3 Benzo(a)anthracene 5.0 u 
281-01-9 Chrysene 5.0 u 
117-81-7 bis(2-Ethylhexyl)phthalate 5.0 u 
117-84-0 Di-n-octylphthalate 5.0 u 
205-99-2 Benzo(b)fluoranthene 5.0 u 
207-08-9 Benzo(k)fluoranthene 5.0 u 
50-32-8 Benzo(a)pyrene 5.0 u 

193-39-5 Indeno(1,2,3-cd)pyrene 5.0 u 
53-70-3 Dibenzo(a,h)anthracene 5.0 u 

191-24-2 Benzo(g,h,i)perylene 5.0 u 

(1) Cannot be separated from Diphenylamine 

FORM I LCSV-2 OLC03.2 320 



I 
I 

lLCG 
LOW CONCENTRATION WATER SEMIVOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUND EPA SAMPLE NO. 

BQROO 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No.: BQR04 

Lab Sample ID: 5024.001 Date Received: 05/19/2004 

Lab File ID: G1964 Date Extracted: 05/23/2004 

Sample Volume: 1000 (ML). Date Analyzed: . 05/29/2004 

Concentrated Extract Volume: 1000 (UL) Dilution Factor: 1.0 

Injection Volume: 1.0 (UL) 

Number TICs found: 0 · 

! 
I 

• ! . 
COMPOUND NAME RT Q I . 

01 
02 
03 
04 
05 
06 ·. 

07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 

FORM I LCSV-TIC OLC03.2 

• 

• 
321 



• 
lLCC 

LOW CONCENTRATION WATER SEMIVOLATILE ORGANICS 
ANALYSIS DATA SHEET EPA SAMPLE NO. 

BQROl 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No.: BQR04 

Date Received: 05/19/2004 Lab Sample ID: 5024.002 

Lab File ID: Gl965 Date Extracted: 05/23/2004 

Sample Volume: 1000 (ML) Date Analyzed: 05/29/2004 

Concentrated Extract Volume: 1000 (UL) Dilution Factor: 1.0 

Injection Volume: 1.0 (UL) 

CONCENTRATION UNITS: 

Q~J CAS NO. COMPOUND (UG/L) 
- ··- -- , ........ ·-· lQ0--52·;77. 0er,zc.lder.ydE: s .0. u .. 

108-95~2 Phenol 5.0 u 
111-44-4 bis(2-Chloroethyl)ether 5.0 u 

95.-57-8 2-Chlorophenol 5.0 u 
95-48-7 2-Methylphenol . 5. 0 u 

108-60-1 2,2'-oxybis(1-Chloropropane) 5.0 u 
98-86-2 Acetophenone 5.0 u 

106-44-5 4-Methylphenol 5.0 u 
621-64-7 N~Nitroso-di-n-propylamine 5.0 u 

67:-72-1 Hexachloroethane 5.0 u 
98-95-3 Nitrobenzene 5.0 u 
78-59-1 Isophorone 5.0 u 
88-75-5 2-Nitrophenol 5.0 u 

105-67-9 2,4-Dimethylphenol 5.0 u 
111-91-1 bis(2-Chloroethoxy)methane 5.0 u 
120-83-2 2,4-Dichlorophenol 5.0 u 

91-20-3 Naphthalene 5.0 u 
106--:47-8 4-Chloroaniline 5.0 u 
87-68-3 Hexachlorobutadiene 5.0 u 

105-60-2 Caprolactam 5.0 u 
59-50-7 4-Chloro-3-methylphenol 5.0 u 
91-57'-6 2~Methylnaphthalene ·s:o u 
77-47-4 Hexachlorocyclopentadiene 5.0 u 
88-06-2 2,4,6-Trichlorophenol 5.0 u 
95-95-4 2,4,5-Trichlorophenol 20 u 
92-52-4 1,1'-Biphenyl 5.0 u 
91-58-7 2-Chloronaphthalene 5.0 u 
88-74-4 2-Nitroaniline 20 u 

131-11-3 Dimethylphthalate 5.0 u 
606-20-2 2,6-Dinitrotoluene 5.0 u 
208-96-8 Acenaphthylene 5.0 u 

99-09-2 3-Nitroaniline 20 u 
83-32-9 Acenaphthene 5.0 u 

FORM I LCSV-1 OLC03.2 327 



lLCD 
LOW CONCENTRATION WATER SEMIVOLATILE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO. 

BQROl 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No.: BQR04 

Lab Sample ID: 5024.002 

Lab File ID: G1965 

Sample Volume: 1000 (ML) 

Concentrated Extract Volume: 1000 (UL) 

Injection Volume: 1. 0 (UL) 

CAS NO. COMPOUND 
~-.. 

::il-ztJ-5 ·· 2, 4-Dinitrophenol 
100-02-7 4-Nitrophenol 
132-64-9 Dibenzofuran 
121-14-2 2,4-Dinitrotoluene 
84-66-2 Diethylphthalate 
86-73-7 Fluorene 

7005-72-3 4-Chlorophenyl-phenylether 
100-01-6 4-Nitroaniline 
534-52-1 4,6-Dinitro-2-methylphenol 
86-30-6 N-Nitrosodiphenylamine ( 1) 
95-94-3 1,2,4,5 Tetrachlorobenzene 

101-55-3 4-Bromophenyl-phenylether 
118-74-1 Hexachlorobenzene 

1912-24-9 Atrazine 
87-86-5 Pentachlorophenol 
85-01-8 Phenanthrene 

120-12-7 Anthracene 
84-74-2 Di-n-butylphthalate 

206-44-0 Fluoranthene 
129-00-0 Pyrene 
85-68-7 Butylbenzylphthalate 
91:..94-1 3,-3 ':..oichlorobeii.zidine -

56-55-3 Benzo(a)anthracene 
281-01-9 Chrysene 
117-81-7 bis(2-Ethylhexyl)phthalate 
117-84-0 Di-n-octylphthalate 
205-99-2 Benzo(b)fluoranthene 
207-08-9 Benzo(k)fluoranthene 

50-32-8 Benzo(a)pyrene 
193-39-5 Indeno(1,2;3-cd)pyrene 
53-70-3 Dibenzo(a,h)anthracene 

191-24-2 Benzo(g,h,i)perylene 

(1) Cannot be separated from Diphenylamine 

Date Received: 05/19/2004 

Date Extracted: 05/23/2004 

Date Analyzed: 05/29/2004 

Dilution· Factor: 1.0 

CONCENTRATION UNITS: 
(UG/L) 

- . .·. 
20 u 
20 u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

20 u 
20 u 

5.0 u 
5;0 u 
5.0 u 
5.0 u 
5.0 u 
5 .. 0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5:0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

Q 
~- ·~· 

FORM I LCSV-2 OLC03.2 

• 

• 
328 



lLCG 
LOW CONCENTRATION WATER SEMIVOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUND EPA SAMPLE NO. • L---8-Q_R_O 1------~' 
Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No.: BQR04 

Lab Sample ID: 5024.002 Date Received: 05/19/2004 

Lab File ID: G1965 Date Extracted: 05/23/2004 

Sample Volume: 1000 (ML) Date Analyzed:. 05/29/2004 

Concentrated Extract Volume: 1000 (UL) Dilution Factor: 1.0 

Injection Volume: 1.0 (UL) 

Number TICs found: 0 

I EST. CONC. 
. : <! "\ 'CAS NiJ!vii3ER COt"iPOUND· NAME R'l' {UG/L) Q 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

FORM I LCSV-TIC OLC03.2 

32~ 



I 
I 

lLCC 
LOW CONCENTRATION WATER SEMIVOLATILE ORGANICS 

ANALYSIS DATA SHEET EPA SAMPLE NO. 

BQR02 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No.: BQR04 

Lab Sample IP: 5024.003 Date Received: 05/19/2004 

Lab File ID: Gl966 

Sample Volume: 1000 (ML) 

Date Extracted: 05/23/2004 

Date Analyzed: 05/29/2004 

Concentrated Extract Volume: •1000 (UL) Dilution Factor: 1.0 

Injection Volume: 1.0 (UL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (UG/L) Q 

.. I 
.. --- -

' 1c.;;....:52-; 3e:HLC.ldeltyde 5.0 u 
108-95-2 Phenol 5.0 u 
111-4 4-4 bis(2-Chloroethyl)ether 5.0 u 

95-57-8 2-Chlorophenol 5.0 u 
95-48-7 2-Methylphenol 5.0 u 

108-60-1 2,2'-oxybis(1-Chloropropane) 5.0 u 
98-86-2, Acetophenone 5.0 u 

106-44-5 4-Methylphenol 5.0 u 
621-64-7 N-Nitroso-di-n-propylamine 5.0 u 
67-72-1 Hexachloroethane 5.0 u 
98-95-3 Nitrobenzene 5.0 u 
78-59-1 Isophorone 5.0 u 
88-75-5 2-Nitrophenol .. 5.0 u 

105-67-9· 2,4-Dimethylphenol 5.0 u 
111-91-1 bis(2-Chloroethoxy)methane 5.0 u 
120-83-,2 2,4-Dichlorophenol 5.0 u 

91-20-3 Naphthalene 5.0 u 
106-47-8 4-Chloroaniline 5.0 u 

87-68-3 Hexachlorobutadiene 5.0 u 
105-60-2 Caprolactam 5.0 u 

59-50-7 4-Ch1oro-3-methylphenol 5.0 u 
91~57-6 2-"Methylna:phtha:lene . 5. 0 u 
77-47-4 Hexachlorocyclopentadiene 5.0 u 
88-06-2 2,4,6-Trichlorophenol 5.0 u 
95-95-4 2,4,5-Trichlorophenol 20 u 
92-52-4 1,1'-Biphenyl 5.0 u 
91-58-7 2-Chloronaphthalene 5.0 u 
88-74-4 2-Nitroaniline 20 u 

131-11-3 Dimethylphthalate 5.0 u 
606-20-2 2,6-Dinitrotoluene 5.0 u 
208-96-8 Acenaphthylene 5.0 u 

99-09-2 3-Nitroaniline 20 u 
83-32-9 Acenaphthene 5.0 u 

FORM I LCSV-1 OLC03.2 

• 
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lLCD 
LOW CONCENTRATION WATER SEMIVOLATILE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO. 

BQR02 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No. : BQR04 

Lab Sample ID: 5024.003 

Lab File ID: G1966 

Sample Volume: 1000 (ML) 

Concentrated Extract Volume: 1000 (UL) 

Injection Volume: 1.0 (UL) 

CAS NO. COMPOUND 

.:::- ..,,.. -s Z,4-Dinitrophenol ~v 

100-02-7 4-Nitrophenol 
132-64-9 Dibenzofuran 
121.:...14-2 2,~-Dinitrotoluene 

84-66-2 Diethylphthalate 
86~73-7 Fluorene 

7005-72-3 4-Chlorophenyl-phenylether 
100-01-6 4-Nitroaniline 
534-52-1 4,6-Dinitro-2-methylphenol 

86-30-6 N-Nitrosodiphenylamine .( 1 ). 
95-94-3 1,2,4,5 Tetrachlorobenzene 

101-55-3 4-Bromophenyl-phenylether 
118-74-1 Hexachlorobenzene 

1912-24,.-9 Atrazine 
87-86-5 Pentachlorophenol 
85-01-8 Phenanthrene 

120-12-7 Anthracene 
84-74-2 Di-n-butylphthalate 

206-44-0 Fluoranthene 
129-00-0. Pyrene 
85-68-7 Butylbenzylphthalate 
91-94-1 3,3'-Dichlorobenzidine 
56-55-3 Benzo(a)anthracene 

281-01-9 Chrysene 
117-81-7 bis(2-Ethylhexyl)phthalate 
117-84-0 Di-n-octylphthalate 
205-99-2 Benzo(b)fluoranthene 
207-08-9 Benzo(k)fluoranthene 

50-32-8 Benzo(a)pyrene 
193-39-5 Indeno(1,2,3-cd)pyrene 
53-70-3 Dibenzo(a,h)anthracene 

191-24-2 Benzo(g,h,i)perylene 

(1) Cannot be separated from Diphenylamine 

Date Received: 05/19/2004 

Date Extracted: 05/23/2004 

Date Analyzed: 05/29/2004 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
(UG/L) 

20 u 
20 u 

5,.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

20 u 
20 u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5,0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5 .. 0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

.Q 
-··--· -. 

FORM I LCSV-2 0LC03.2 
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1LCG 
LOW CONCENTRATION WATER SEMIVOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUND EPA SAMPLE 

Lab Name: A4 SCIENTIFIC, INC. 

Lab Code: A4 Case No.: 32903 

Lab Sample ID: 5024.003 

Lab File ID: G1966 

Sample Volume: 1000 (ML) 

Concentrated Extract Volume: 1000 

Injection Volume: 1.0 {UL) 

Number TICs found: 0 

. : . ~ ! ·.· 
CAS !'I~MBER COHi?OLJND 

. 01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 ,. 

BQR02 

Contract: 68W01038 

Client No.: SDG No.: 

Date Received: 05/19/2004 

Date Extracted: 05/23/2004 

Date Analyzed: 05/29/2004 

{UL) Dilution Factor: 1.0 

I EST . CONC, 
NAi"lE R'1' (OG/LJ 

NO. 

BQR04 

Q 

FORM I LCSV-TIC OLC03.2 

I • 

• 
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lLCC 
LOW CONCENTRATION WATER SEMIVOLATILE ORGANICS 

ANALYSIS DATA SHEET EPA SAMPLE NO . 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No.: BQR04 

Lab Sample ID: 

Lab File ID: 

Sample Volume: 

5013.003 

G1962 

1000 (ML} 

Date Received: 05/18/2004 

Date Extracted: 05/23/2004 

Date Analyzed: 05/29/2004 

Concentrated Extract Volume: 1000 (UL} Dilution Factor: 1.0 

Injection Volume: 1.0 (UL} 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (UG/L} 

~ .. -- ~ ' .. ~-
•100-52-7 Benzaldehyde 5.0 u 
108-95-2 Phenol 5.0 u 
111-44-4 bis(2-Chloroethyl}ether 5.0 u 

95-57-8 2-Chlorc:iphenol 5.0 u 
95-48-7 2-Methylphenol 5.0 u 

108-60-1 2,2'-oxybis(1-Chloropropane) 5.0 u 
98-86-2 Acetophenone 5.0 u 

106-44-5 4-'-Methylphenol 5.0 u 
621-64-7 N-Nitroso-di-n-propylamine 5.0 u 
67-72-1 Hexachloroethane 5.0 u 
98-95-3 Nitrobenzene .5.0 u 
78-59-1 Isophorone 5.0 u 
88-75-5 2-Nitrophenol 5.0 u 

105-67-9 2,4~Dimethylphenol 5.0 u 
111-91-1 bis(2-Chloroethoxy}methane 5.0 u 
120-83-2 2,4-Dichlorophenol 5.0 u 

91-20-3 Naphthalene 5.0 u 
106-47-8 4-Chloroaniline 5.0 u 
87-68-3 Hexachlorobutadiene 5.0 u 

105-60-2 Caprolactam 5.0 u 
59-50-7 4~Chloro-3-metpyJ,phEmol _ 5.0 u 

- - -

91-57-6 2-Methylnaphthalene 5.0 u 
77-47-4 Hexachlorocyclopentadiene 5.0 u 
88-06-2 2,4,6-Trichlorophenol 5.0 u 
95-95-4 2,4,5-Trichlorophenol 20 u 
92-52-4 1,1'-Biphenyl 5.0 u 
91-58-7 2-Chloronaphthalene 5.0 u 
88-74-4 2-Nitroaniline 20 u 

131-11-3 Dimethylphthalate 5.0 u 
606-20-2 2,6-Dinitrotoluene 5.0 u 
208-96-8 Acenaphthylene 5.0 u 

99-09-2 3-Nitroaniline 20 u 
83-32-9 Acenaphthene 5.0 u 

Q 
--

FORM I LCSV-1 OLC03.2 343 



1LCD 
LOW CONCENTRATION WATER SEMIVOLATILE ORGANICS ANALYSIS 

Lab Name: A4 SCIENTIFIC, INC. 

Lab Code: A4 Case No.: 32903 

Lab Sample ID: 5013.003 

Lab File ID: G1962 

Sample Volume: 1000 (ML) 

Concentrated Extract Volume: 1000 

Injection Volume: 1.0 (UL) 

DATA SHEET 

Contract: 68W01038 

Client No.: 

Date Received: 

Date Extracted: 

Date Analyzed: 

(UL) Dilution Factor: 

EPA SAMPLE NO. 

BQR05 

SDG No.: BQR04 

05/18/2004 

05/23/2004 

05/29/2004 

1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (UG/L) Q 

~l ·-28-5 -
2,4~DinitLophenol 20 u 

100-02-7 4-Nitrophenol 20 u 
132-64-9 Dibenzofuran 5.0 u 
121-14-2 2,4-Dinitrotoluene 5.0 u 

84-66-2 Diethylphthalate 5.0 u 
86-73-7 Fluorene 5.0 u 

7005-72-3 4-Chloroph~nyl~phenylether 5.0 u 
100-01-6 4-Nitroaniline 20 u 
534-52-1 4,6-Dinitro-2-methylphenol 20 u 

86-30-6 N-Nitrosodiphenylamine ( 1) 5.0 u 
95-94-3 1,2,4,5 Tetrachlorobenzene 5.0 u 

101-55-3 4-Bromophenyl-phenylether 5.0 u 
118-74-1 Hexachlorobenzene 5.0 u 

1912-24:-9 Atrazine 5.0 u 
87-86-5 Pentachlorophenol 5.0 u 
85-01-8 Phenanthrene 5.0 u 

120-12-7 Anthracene 5.0 Tl 
u 

84-74-2 Di-n-butylphthalate 5.0 u 
206-44-0 Fluoranthene 5.0 u 
129-00-0 Pyrene 5.0 u 

85-68-7 _Butylbe~zylphthalate 5.0 u 
91-94-1 3,3'-Dichlorobenzidine 5.0 u 

. 56-55-3 Benzo(a)anthracene 5.0 u 
281-01-9 Chrysene 5.0 u 
117-81-7 bis(2-Ethylhexyl)phthalate 5.0 u 
117-84-0 Di-n-octylphthalate 5.0 u 
205-99-2 Benzo(b)fluoranthene 5.0 u 
207-08-9 Benzo(k)fluoranthene 5.0 u 
50-32-8 Benzo(a)pyrene 5.0 u 

193-39-5 Indeno(1,2,3-cd)pyrene 5.0 u 
53-70-3 Dibenzo(a,h)anthracene 5.0 u 

191-24-2 Benzo(g,h,i)perylene 5.0 u 

(1) Cannot be separated from Diphenylamine 

FORM I LCSV-2 0LC03.2 

I • 

• 
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lLCG 
LOW CONCENTRATION WATER SEMIVOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUND EPA SAMPLE NO . I BQROS 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No.: BQR04 

Lab Sample ID: 5013.003 

Lab File ID: Gl962 

Sample Volume: 1000 (ML) 

Concentrated Extract Volume: 1000 · (UL) 

Date Received: 05/18/2004 

Date Extracted: 05/23/2004 

Date Analyzed: 05/29/2004 

Dilution Factor: 1.0 

Injection Volume: 1. 0 (UL) 

Number TICs found: 0 

I· I I : EST . CONC. 
. ~AS r~LiM8J:;l{ COMPOUND NAME RT (UG/L) -~ 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1 
·'--'-

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

FORM I LCSV-TIC 0LC03.2 

I 
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lLCC 
LOW CONCENTRATION WATER SEMIVOLATILE ORGANICS 

ANALYSIS DATA SHEET EPA SAMPLE NO. 

Lab Name: A4 SCIENTIFIC, INC. 

Lab Code: A4 Case No.: 32903 

Lab Sample ID: 5013. 004 

Lab File ID: G1~63 

Sample Volume: 1000 (ML) 

Concentrated Extract Volume: 1000 

Injection Volume: 1.0 (UL) 

CAS NO. J COMPOUND . 

BQR07 

Contract: 68W01038 

Client No.: SDG No. : BQR04 

(UL) 

Date Received: . 05/18/2004 

Date Extracted: 05/23/2004 

Date Analyzed:. 05/29/2004 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
(UG/L) Q 

I ··i.::.c-:::.2-7.-Berizalciehyde s.o ···----· 
U. 

108-95-2 Phenol 5.0 u 
111-44-4 bis(2-Chloroethyl)ether 5.0 u 

95-57-8 2-Chlorophenol 5.0 u 
95-48-7 2-Methylphenol 5.0 u 

108-60-1 2,2'-oxybis(1-Chloropropane) 5.0 u 
98-86-2 Acetophenone 5.0 u 

106-.44-5 4-Methylphenol 5.0 u 
621-64-7 N-Nitroso-di-n-propylamine 5.0 .u 

67-72-1 Hexachloroethane 5.0 u 
98-95-3 Nitrobenzene 5.0 u 
78-59-1 Isophorone 5.0 u 
88-75-5 2-Nitrophenol 5.0 u 

105-67-9 2,4-Dimethylphenol 5.0 u 
111-91-1 bis(2-Chloroethoxy)methane 5.0 ·u 
120-83-2 2,4-Dichlorophenol 5.0 u 

91-20-3 Naphthalene 5.0 u 
106-47-8 4-Chloroaniline 5.0 u 

87-68-3 Hexachlorobutadiene 5.0 u 
105-60-2 Caprolactam 5 .. 0 u 

59-50-7 4-Chloro-3-methylphenol 5.0 u 
9F-57-·6 ·· 2..:Me-th"ylnaphthalene 5.0 u· 
77-47-4 Hexachlorocyclopentadiene 5.0 u 
88-06-2 2,4,6~Trichlorophenol 5.0 u 
95-95-4 2,4,5-Trichlorophenol 20 u 
92-52-4 1,1'-Biphenyl 5.0 u 
91-58-7 2-Chloronaphthalene 5.0 u 
88-74-4 2-Nitroaniline 20 u 

131-11-3 Dimethylphthalate 5.0 u 
606-20-2 2,6-Dinitrotoluene 5.0 u 
208-96-8 Acenaphthylene 5.0 u 

99-09-2 3-Nitroaniline 20 u 
83-32-9 Acenaphthene 5.0 u 

·FoRM I LCSV-1 OLC03.2 

• 
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lLCD 
LOW CONCENTRATION WATER SEMIVOLATILE ORGANICS 

DATA SHEET 
ANALYSIS 

EPA SAMPLE NO. I BQR07 
AP<_, -.'if 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client 

Lab Sample ID: 5013.004 

Lab File ID: G1963 

Sample Volume: 1000 (ML) 

Concentrated Extract Volume: 1000 (UL) 

Injection Volume: 1.0 (UL) 

CAS NO. COMPOUND 
_., = .. 

2,4-Dinitrophenol --51-28....:.5 
100-02-7 4-Nitrophenol 
132-64-9 Dibenzofuran 
121-14-2 2,4-Dinitrotoluene 
84-66-2 Diethylphthalate 
86-73-7 Fluorene 

7005-72-3 4-Chlorophenyl-phenylether 
100-01-6 4-Nitroaniline 
534-52-1 4,6-Dinitro-2-methylphenol 

86-30-6 N-Nitrosodiphenylamine ( 1) 
95-94-3 1,2,4,5 Tetrachlorobenzene 

101-55-3 4-Bromophenyl-phenylether 
118-74-1 Hexachlorobenzene 

1912-24-9 Atrazine 
87-86-5 Pentachlorophenol 
85-01-8 Phenanthrene 

120-12-7 Anthracene 
84-74-2 Di-n-butylphthalate 

206-44-0 Fluoranthene 
129-00-0 Pyrene 

85-68-7 Butylbenzylphthalate 
91-94-1 · 3,3'~Di~hl6robenzidine 
56-55-3 Benzo(a)anthracene 

281-01-9 Chrysene 
117-81-7 bis(2-Ethylhexyl)phthalate 
117-84-0 Di-n-octylphthalate 
205-99-2 Benzo(b)fluoranthene 
207-08-9 Benzo(k)fluoranthene 

50-32-8 Benzo(a)pyrene 
193-39-5 Indeno(l,2,3-cd)pyrene 
53-70-3 Dibenzo(a,h)anthracene 

191-24-2 Benzo(g,h,i)perylene 

(1) Cannot be separated from Diphenylamine 

No._: SDG No.: BQR04 

Date Received: 05/18/2004 

Date Extracted: 05/23/2004 

Date Analyzed: 05/29/2004 

Dilution Factor: 1. 0. 

CONCENTRATION UNITS: 
(UG/L) Q 

- -· ··2-6 ,."_ .-
u 

20 u 
5. 0. u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

20 u 
20 u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5;0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

. -

FORM I LCSV-2 OLC03.2 
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lLCG 
LOW CONCENTRATION WATER SEMIVOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUND EPA SAMPLE NO. 

Lab Name: A4 SCIENTIFIC, INC. 

Lab Code: A4 Case No. : 32903 

Lab Sample ID: 5013.004 

Lab File ID: G1963 

Sample Volume: 1000 (ML) · 

Concentrated Extract Volume: 1000 

Injection Volume: 1.0 (UL) 

Number TICs found: 0 

c:-:-,s ~'lU~vioEF.. COMPOuND 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 .. 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

BQR07 

Contract: 68W01038 

Client No.: SDG No.: BQR04 

(UL) 

NAMI:; 

Date Received: 05/18/2004 

Date Extracted: 05/23/2004 

Date Analyzed: 05/29/2004 

Dilution Factor: 1.0 

! EST. CONC. 
R'l' i (UG/L) Q 

FORM I LCSV-TIC 0LC03.2 

• 

I 
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1LCC 
LOW.CONCENTRATION WATER SEMIVOLATILE ORGANICS 

ANALYSIS DATA SHEET EPA SAMPLE NO. 

SBLK8Y 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No. : BQR04 

Lab Sample ID: SVOB8Y 

Lab File ID: G1961 

Sample Volume: 1000 (ML) 

Concentrated Extract Volume: 1000 (UL) 

Injection Volume: 1.0 (UL) 

CAS NO. COMPOUND 

J:oo-s2..:'i ·.· eenzaldehyde 
108-95-2 Phenol 
111-44-4 bis{2-Chloroethyl)ether 

95-57-8 2-Chlorophenol 
95-48-7 2-Methylphenol 

108-60-1 2,2'-oxybis{1-Chloropropane) 
98-86-2 Acetophenone 

106-44-5 4-'-Methylphenol 
621-64-7 N-Nitroso-di-n-propylamine 

67-72-1 Hexachloroethane 
98-95-3 Nitrobenzene 
78-59-1 Isophorone 
88-75-5 2-Nitrophenol 

105-67-9 2,4-Dimethylphenol 
111-91-1 bis{2-Chloroethoxy)methane 
120-83-2 2,4-Dichlorophenol 

91-20-3 Naphthalene 
106-47-8 4-Chloroaniline 

87-68-3 Hexachlorobutadiene 
105-60-2 Caprolactam 

59-50-7 4-Chloro-3-methy1phenol 
91-57-6 2-Methylnaphthalene 
77-47-4 Hexachlorocyclopentadiene 
88-06-2 2,4,6-Trichlorophenol 
95-95-4 2,4,5-Trichlorophenol 
92-52-4 1,1'-Biphenyl 
91-58-7 2-Chloronaphthalene 
88-74-4 2-Nitroaniline 

131-11-3 Dimethylphthalate 
606-20-2 2,6-Dinitrotoluene 
208-96-8 Acenaphthylene 

99-09-2 3-Nitroaniline 
83-:-32-9 Acenaphthene 

Date Received: 

Date Extracted: 05/23/2004 

Date Analyzed: 05/29/2004 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
(UG/L) Q .. -... -~ .. ·- _, -· 5. d-. ·.·-- ···--· u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

. 5. 0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5~0 ·u .... 

5.0 u 
5.0 u 

20 u 
. 5. 0 u 

5.0 u 
20 u 

5.0 u 
5.0 u 
5.0 u 

20 u 
5.0 u 

..... ,. 

FORM I LCSV-1 OLC03.2 407 
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1LCD 
LOW CONCENTRATION. WATER SEMIVOLATILE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO. 

SBLK8Y 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No. : BQR04 

Lab Sample ID: SVOB8Y 

Lab File ID: G1961 

Sample Volume: 1000 (ML) 

Concentrated Extract Volume: 1000 (UL) 

Injection Volume: 1.0 (UL) 

CAS NO. COMPOUND 
:.;.~ ·· :Jl-28":-g-r· 2, -i-C.i.nii:.rophenol -

100-02-7 4-Nitrophenol 
132-64-9 Dibeqz9furan 
121-14-2 2,4-Dinitrotoluene 

84-66-2 Diethylphthalate 
86-73-7 Fluorene 

7005-72-3 4-Ch~orophenyl-phenylether 

100-01-6 4-Nitroaniline 
534-52-1 4,6-Dinitro-2~methylphenol 

86-30-6 N-Nitrosodiphenylamine ( 1) 
95-94-3 1,2,4,5 Tetrachlorobenzene 

101-55-3 4-Bromophenyl-phenylether 
118-74-1 Hexachlorobenzene 

1912-24-'-9 Atrazine 
87.,--86-5 Pentachlorophenol 
85-01-8 Phenanthrene 

120-12-7 Anthracene 
84-74-2 Di-n-butylphthalate 

206-44-0 Fluoranthene 
129-00-0 Pyrene 
85-68-7 Butylbenzylphthalate 
91-94'--1 3,3'-Dichldrdbenzidirt~ 

56-55-3 Benzo(a)anthracene 
281-01'-9 Chrysene 
117-81-7 bis(2-Ethylhexyl)phthalate 
117-84-0 Di-n-octylphthalate 
205-99-2 Benzo(b)fluoranthene 
207-08-9 Benzo(k)fluoranthene 
50-32-8 Benzo(a)pyrene ' 

193-39-5 Indeno(1,2,3-cd)pyrene 
53-70-3 Dibenzo(a,h)anthracene 

191-24-2 Benzo(g,h,i)perylene 

(1) Cannot be separated from Diphenylamine 

Date Received: 

Date Extracted: 05/23/2004 

Date Analyzed: 05/29/2004 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
(UG/L) 

- 26 · Ttr 
20 u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

20 u 
20 u 

5.0 u 
5.0 u 
5.0 u 
5.0 ·u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5. 0. u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

Q 
......... ~~-A-0 "• 

FORM I LCSV-2 OLC03.2 

• 

• 
408 



1LCG 
LOW CONCENTRATION WATER SEMIVOLATILE ORGANICS ANALYSIS 

DATA SHEET TENTATIVELY IDENTIFIED COMPOUND EPA SAMPLE NO . 

• SBLK8Y 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No. : BQR04 

Lab Sample ID: SVOB8Y Date Received: 

Lab File ID: G1961 Date Extracted: 05/23/2004 

Sample Volume: 1000 (ML) Date Analyzed: 05/29/2004 

Concentrated Extract Volume: 1000 (UL) Dilution Factor: 1.0 

Injection Volume: 1.0 (UL) 

Number TICs found: 0 

I J I l 
EST. CONC. I I Cd:, NL't1i:lER ' CO!'iP00ND NAi·jC: td \UG/L) Q 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

• FORM I LCSV-TIC OLC03.2 

409 



1LCE 
LOW CONCENTRATION WATER PESTICIDE ORGANICS ANALYSIS 

Lab Name: A4 SCIENTIFIC, INC. 

Lab Code: A4 Case No.: 32903 

Lab Sample ID: 5024.001 

Sample Volume: 1000 (ML) 

Concentrated Extract Volume: 2000 

Injection Volume: 1.0 
' 

(UL) 

Sulfur Cleanup: (Y/N) N (UL) 

L CAS NO. COMPOUND 

319-85-7 beta-::BHC 
319-86-8 delta-BHC 
58-89-9 gamma-BHC (Lindane) 
76-44-8 Hept<'\chlor-

309-00-2 Aldrin 
1024-57-3 Heptachlor epoxide 

959-98-8 Endosulfan I 
60-57-1 Dieldrin 
72-55-9 4,4'-DDE 
72-20-8 Endrin 

33213-65-9 Endosulfan II 
72-54-8 4,4'-DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4, 4' -D.DT 
72-43-5 Methoxychlor 

53494-70-5 Endrin ketone 
7421-93-4 Endrin aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane 
8001-35-2 Toxaphene 

12674-n-r Aroclbr:-1016 
11104-28-2 .Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor~1248 

11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

DATA SHEET EPA SAMPLE NO. 

BQROO 

Contract: 68W01038 

Client No.: SDG No.: BQR04 

(UL) 

Date Received: 05/19/2004 

Date Extracted: 05/22/2004 

Date Analyzed: 06/07/2004 

Dilution Factor: 1.0 

Extraction: (Sepf/Cont) SEPF 

CONCENTRATION UNITS: 
(UG/L) 

b~~ Oio 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.10 

0.020 
0.020 
0. 010 
0.010 

1.0 
o.·zo 
0. 40 
0.20 
0.20 
0.20 
0.20 
0.20 

Q 

u .j-
u 
u 
u:r 
u 
u 
u 
u 
u 
u 
u 
u 
U..J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

J 

FORM I LCP OLC03.2 

• 

• 42U 



• 

I 

lLCE 
LOW CONCENTRATION WATER PESTICIDE ORGANICS ANALYSIS 

Lab Name: A4 SCIENTIFIC, INC. 

Lab Code: A4 Case No.: 32903 

Lab Sample ID: 5024.002 

Sample Volume: 1000 (ML) 

Concentrated Extract Volume: 2000 

Injection Volume: 1.0 (UL) 

Sulfur Cleanup: (Y/N) N (UL) 

CAS NO .. I COMPOUND 

DATA SHEET EPA SAMPLE NO . 

I BQROl 

Contract: 68W01038 

Client No.: SDG No. : BQR04 

(UL) 

Date Received: 05/19/2004 

Date Extracted: 05/22/2004 

Date Analyzed: 06/07/2004 

Dilution Factor: 1.0 

Extraction: (Sepf/Cont) SEPF 

CONCENTRATION UNITS: 
(UG/L) ~~-?-~- J ·• r---- 319:.::84-'b .. 

-~-.·······--·. .. ··-~ ••r - ··= 
al.pha-BHC 0.010 u- . I 

I ~· 

319 85 7 beta-BHC 0.010 u 
319-86-8 delta-BHC 0.010 u 
.58-89-9 gamma-BHC (Lindane) 0.010 u...:r 
76 44 8 Heptachlor 0.010 u 

309-00-2 Aldrin 0.010 u 
1024-57-3 Heptachlor epoxide 0.010 u 

959-98-8 Endosulfan I 0.010 u 
60 57 1 Dieldrin 0.020 u 
72-55-9 4,4'-DDE 0.020 u 
72-20-8 Endrin 0.020 u 

33213-65-9 Endosulfan II 0.020 u 
72-54-8 4,4'-DDD 0.020 U.J 

1031-07-8 Endosulfan sulfate 0.020 u 
50-29-3 4,4'-DDT 0.020 u 
72-43-5 Methoxychlor 0.10 u 

53494-70-5 Endrin ketone 0.020 u 
7421-93-4 Endrin aldehyde 0.020 u 
5103-71-9 alpha-Chlordane .0.010 u 
5103-74-2 gamma-Chlordane 0.010 u 
8001-35-2 Toxaphene 1.0 u 

.12674-11-2 Aroclor-1016 0.20 u 
11104-28-2 Aroclor-1221 0.40 u 
11141-16-5 Aroclor-1232 0.20 u 
53469-21-9 Aroclor-1242 0.20 u 
12672-29-6 Aroclor-1248 0.20 u 
11097-69-1 Aroclor-1254 0.20 u 
11096-82-5 Aroclor-1260 0.20 u 

• 
FORM I LCP OLC03.2 



lLCE 
LOW CONCENTRATION WATER PESTICIDE ORGANICS ANALYSIS 

Lab Name: A4 SCIENTIFIC, INC. 

Lab Code: A4 Case No.: 32903 

Lab Sample ID: 5024.003 

Sample Volume: 1000 (ML) 

Concentrated Extract Volume: 2000 

Injection Volume: 1.0 (UL) 

Sulfur Cleanup: (Y/N) N (UL) 

I CAS NO. COMPOUND 
,--· · ::;~;,~s..j~'o -~ · alphct-BHC -
~ 

319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-89-9 gamma-BHC (Lindane) 

. 76-44-8 Heptachlor 
309-00-2 Aldrin 

1024-57-3 Heptachlor epoxide 
959-98-8 Endosulfan I 

60-57-1 Dieldrin 
72-55-9 4,4'-DDE 
72-20-8 Endrin 

33213-65-9 Endosulfan I.l 
72-54-8 4,4'-DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4'-DDT 
72-43-5 Methoxychlor 

53494-70-5 En drip ketone 
7421-93-4 Endrin aldehyde 
5103-:-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 - Aroclor-Hl16 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-'--21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82 5 Aroclor-1260 

DATA SHEET EPA SAMPLE NO. 

BQR02 

Contract: 68W01038 

Client No.: SDG No.: BQR04 

(UL) 

Date Received: 05/19/2004 

Date Extracted: 05/22/2004 

Date Analyzed: 06/07 /200_4 

Dilution Factor: 1.0 

Extraction: ( Sepf /Cant) SEPF 

CONCENTRATION UNITS: 
(UG/L) Q 

--- --·~ .... , o.oio --i:r·-r-------,.1 
0.010 u 
0. 010 u 
0.010 u :J 
0.010 u 
0.010 u 
0. 010 .· u 
0.010 u 
0.020 u 
0.020 u 
0.020 u 
0.020 u 
0;020 ur 
0.020 u 
0.020 u 
0.10 u 

0.020 u 
0.020 u 
0.010 u 
0.010 u 

1.0 u 
0.20 u 
0.40 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 
0.20 u 

FORM I LCP OLC03.2 

• 



1LCE 
LOW CONCENTRATION WATER PESTICIDE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO. • BQR05 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No.: BQR04 

Lab Sample ID: 5013.003 Date Received: 05/18/2004 

Sample Volume: 1000 (ML) Date Extracted: 05/22/2004 

Concentrated Extract Volume: 2000 (UL) Date Analyzed: 06/06/2004 

Injection Volume: 1.0 (UL) Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N (UL) Extraction: (Sepf/Cont) SEPF 

CONCENTRATION UNITS: J 
(UG/L) Q 

~===::,:::=· l:;=;:=s,_;o:-:.:.-::=z,=:.;=-==c==·*=o===.i.r=-T'h=a=...,=::B~H;o;c:==:·=========*===~=:=::,~===--==-""'--""'--o--=-"":·""o""'i-""o=--""'--"'"·u"'"-··--·=·:··-='-:~--"·, 
CAS NO. COMPOUND 

319-85-7 beta-BHC 0. 010 u 
319-86-8 delta-BHC 0.010 u 
.58-89-9 gamma BHC (Lindane) 0.010 u..r 
76-44-8 Heptachlor 0.010 u 

309-00-2 Aldrin 0.010 u 
1024-57-3 Heptachlor epoxide 0.010 u 
. 959-98-8 Endosulfan I 0.010 u 

60-57-1 Dieldrin 0.020 u 
72-55-9 4,4'-DDE 0.020 u 
72-20-8 Endrin 0.020 u 

33213-65-9 Endosulfan II 0.020 u 
72-54..:8 4,4'-DDD 0.020 

1031-07-8 Endosulfan sulfate 0.020 u 
50-29-3 4,4'-DDT 0.020 u 
72-43-5 Methoxychlor 0.10 u 

53494-70-5 Endrin ketone 0.020 u 
7421-93-4 Endrin aldehyde 0.020 u 
5103-71-9 alpha-Chlordane 0.010 u 
5103-74-2 gamma-Chlordane 0.010 u 
8001-35-2 Toxaphene 1. 0 u 

12674-11::.2 · '"Aroclor-1016 o·.2o u 
11104-28-2 Aroclor-1221 0. 40 u 
11141-16-5 Aroclor-1232 0.20 u 
534 69-21-9 Aroclor-1242 0. 20 u 
12672-29-6 Aroclor-1248 0. 20 u 
11097-69-1 Aroclor-1254 0.20 u 
11096-82-5 Aroclor-1260 0.20 u 

• 
FORM I LCP 0LC03.2 

431 



I 

lLCE 
LOW CONCENTRATION WATER PESTICIDE ORGANICS ANALYSIS 

Lab Name: A4 SCIENTIFIC, INC. 

Lab Code: A4 Case No.: 32903 

Lab Sample ID: 5013.004 

Sample Volume: 1000 (ML) 

Concentrated Extract Volume: 2000 

Injection Volume: 1.0 (UL) 

Sulfur .Cleanup: (Y/N) N (UL) 

CAS NO. I COMPOUND 

DATA SHEET EPA SAMPLE NO. 

BQR07 

Contract: 68W01038 

Client No.: SDG No. : BQR04 

(UL) 

Date Received: 05/18/2004 

Date Extr~cted: 05/22/2004 

Date Analyzed: 06/07/2004 

Dil~tion Factor; 1.0 

Extraction: (Sepf/Cont) SEPF 

CONCENTRATION UNITS: 
(UG/L) Q 

,-- 3l3_.84.::.b-,- alprtc.-BiiC - .. 
0. UHi 

- -· u.:r -319~85-7 beta-BHC 0.010 u 
319-86-8 delta-BHC 0.010 u 
58-89-9 garnrria-BHC (Lindane) 0.010 u;r 
76-44-8 Heptachlor 0.010 u 

309-00-2 Aldrin 0.010 u 
1024-57-3 Heptachlor epoxide 0. 010. u 

959-98-8 Endosulfan I 0. 010 u 
60-57-1 Dieldrin 0.020 u 
72-55-9 4,4'-DDE 0.020 u 
72-20-8 Endrin 0.020 u 

33213-65-9 Endosulfan II 0.020 u 
72-54-8 4,4'-DDD 0.020 US' 

1031-07-8 Endosulfan sulfate 0.020 u 
50-29-3 4,4'-DDT 0.020 u 
72-43-5 Methoxychlor 0.10 u 

53494-70-5 Endrin ketone 0.020 u 
7421-93-4 Endrin aldehyde 0.020 u 
5103-71-9 alpha-Chlordane 0.010 u 
5103-74-2 garruna-Chlordane 0.010 u 
8001-35-2 Toxaphene 1.0 u 

12674-11..::2 - ·Aroclor'- IOT6 -- 0;-20 . --u .. 

11104-28-2 Aroclor-1221 0. 40 u 
11141-16-5 Aroclor-1232 0.20 u 
53469-21-9 Aroclor-1242 0.20 u 
12672-29-6 Aroclor-1248 0.20 u 
11097-69-1 Aroclor-1254 0.20 u 
11096-82-5 Aroclor-1260 0.20 u 

FORM I LCP OLC03. 2 

• 

• 434 



• 

I 
r 

• 

1LCE 
LOW CONCENTRATION WATER PESTICIDE ORGANICS ANALYSIS 

Lab Name: A4 SCIENTIFIC, INC. 

Lab Code: A4 Case. No. : 32 903 

Lab Sample ID: PESB1D 

Sample Volume: 1000 (ML) 

Concentrated Extract Volume: 2000 

Injection Volume: 1.0 (UL) 

Sulfur Cleanup: (Y/N) N (UL) 

CAS NO. COMPOUND 

:)19-l!·T-6. il.Lpha-BHC· 
-

319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-89-9 gamma-BHC (Lindane) 
76-44-8 Heptachlor 

309-00-2 Aldrin 
1024-57-3 Heptachlor epoxide 

959-98-8 Endosulfan I 
60-57-1 Dieldrin 
72-55-9 4,4'-DDE 
72-20-8 Endrin 

33213-65-9 Endosulfan II 
72-54-8 4,4'-DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4'-DDT 
72-43-5 Methoxychlor 

53494-70-5 Endrin ketone 
7421-93-4 Endrin·aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

DATA SHEET EPA SAMPLE NO . 

PBLK1D 

Contract: 68W01038 

Client No.: SDG No.: BQR04 

Date Received: 

Date Extracted: 05/22/2004 

. (UL) Date Analyzed: 06/06/2004 

Dilution Factor: 1.0 

Extraction: ( Sepf/Cont) SEPF 

CONCENTRATION UNITS: 
(UG/L) 
··-- -. -~.~-:--~--

0. 0-10 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.10 

0.020 
0.020 
0.010 
0.010 

1.0 
0.20 
0.40 
0.20 
0.20 
0.20 
0.20 
0.20 

Q 
-

u:r 
u 
u 
u:r 
u 
u 
u 
u 
u 
u 
u 
u 
u:::r 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

-o<·-

FORM I LCP OLC03.2 5 ')'l., 
'-'-' 



lLCE 
LOW CONCENTRATION WATER PESTICIDE ORGANICS ANALYSIS 

Lab Name: A4 SCIENTIFIC, INC. 

Lab Code: A4 Case No.: 32903 

Lab Sample ID: PIBLK5M 

Sample Volume: (ML) 

Concentrated Extract Volume: . 
Injection Volume: 1.0 (UL) 

kL {>\9.10J\ 
Sulfur Cleanup: (Y/N) '/ N (UL) 

CAS NO. COMPOUND 

DATA SHEET EPA SAMPLE NO. 

l?IBLK5M(1) 

Contract: 68W01038 

Client No.: SDG No.: BQR04 

Date Received: 

Date Extracted: 

(UL) Date Analyzed: 06/06/2004 

Dilution Factor: 1.0 

Extraction: (Sepf/Cont) SEPF 

CONCENTRATION UNITS: 
Q I (UG/L) 

" -........ ____ , __ . ----~ 
: ., 

alpha-B.HC 
·---~.- ·- - - ~- ... • •••'Wo ~···---~• ······ -- .... ,-·-.::-~=:'.· ...... 

-r~ .:u9-8q..:ti · 0.010 0 

319-85-7 beta-BHC 0.010 u 
319-'86-8 .. delta-BHC 0.010 u 
58-89-9 garnrna-BHC (Lindane) 0.010 u-r 
76-44-8 Heptachlor 0.010 u 

309-00-2 Aldrin 0.010 u 
1024-57-3 Heptachlor epoxide 0. 01.0 .· u 

959-98-8 Endosulfan I 0.010 u 
60-57-1 Dieldrin 0.020 u 
72-55-9 4,4'-DDE 0.020 u 
72-20-8 Endrin 0.020 u 

33213-65-9 Endosulfan II 0.020 u 
72-54-8 4,4''-DDD 0.020 u:,-

1031-07-8 Endosulfan sulfate 0.020 u 
50-29-3 4,4'-DDT 0.020 u 
72-43-5 Methoxychlor 0.10 u 

53494-70-5 Endrin ketone 0.020 u 
7421-93-4 Endrin aldehyde 0.020 u 
5103-71-9 alpha-Chlordane 0.010 u 
5103-74-2 gamma-Chlordane 0.010 u 
8001-35-2 Toxaphene 1.0 u 

12674-IT-2 AroClor..:IoT6 
.. 

0.20 u 
11104-28-2 Aroclor-1221 0.40 u 
11141-16-5 Aroclor-1232 0.20 u 
53469-21-9 Aroclor-1242 0.20 u 
12672-29-6 Aroclor-1248 0.20 u 
11097-69-1 Aroclor-1254 0.20 u 
11096-82-5 Aroclor-1260 0.20 u 

FORM I LCP OLC03.2 
526 

• 

• 



lLCE 
LOW CONCENTRATION WATER PESTICIDE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO . • PIBLK7M{2) 

Lab Name: A4 SCIENTIFIC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No. : BQR04 

Lab Sample ID: PIBLK7M Date Received: 

Sample Volume: {ML) .Date Extracted: 

Concentrated Extract Volume: {UL) Date Analyzed: 06/06/2004 

Injection Volume: {Jt·O (UL) 
. lo\~".1\ 

Sulfur Cleanup: (Y/N) '/~ ~ (UL) 

Dilution Factor: 1.0 

Extraction: (Sepf/Cont) SEPF 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (UG/L) Q 

r- J:;_s·~e; .. z~o~ a.l_tjila-oHc 
... - -- .. - 0 ·;.r . . . -:-· 

0.010 
319-85-7 beta-BHC 0.010 u 
319-86-8 delta-BHC 0.010 u 
.58-89-9 gamma-BHC (Lindane) 0.010 u.:r 
76-44-8 Heptachlor 0.010 u 

309-00-2 Aldrin a~. 010 u 
1024-57-3 Heptachlor epoxide 0.010 u 

959-98-8 Endosulfan I 0.010 u 
60-57-1 Dieldrin 0.020 u 
72-55-9 4,4'-DDE 0.020 u 
72-20-8 Endrin 0.020 u 

33213-65-9 Endosulfan II 0.020 u 
72-54-8 4,4'-DDD 0.020 u:T 

1031-07-8 Endosulfan sulfate 0.020 u 
50-29-3 4,4'-DDT 0.020 u 
72-43-5 Methoxychlor 0.10 u 

53494-70-5 Endrin ketone 0.020 u 
7421-93-4 Endrin aldehyde 0.020 u 
5103-71-9 alpha-Chlordane 0.010 u 
5103-74-2 gamma-Chlordane 0.010 u 
8001-35-2 Toxaphene 1.0 u 

12674-11-2 Aroclor-1016 0.20 u 
11104-28-2 Aroclor-1221 0. 40 u 
11141-16-5 Aroclor-1232 .. 0.20 u 
53469-21-9 Aroclor-1242 0.20 u 
12672-29-6 Aroclor-1248 0.20 u 
11097-69-1 Aroclor-1254 0.20 u 
11096-82-5 Aroclor-1260 0.20 u 

• 
FORM I LCP OLC03.2 5 q7· '- / ... , 



1LCE 
LOW CONCENTRATION WATER PESTICIDE ORGANICS ANALYSIS 

DATA SHEET EPA SAMPLE NO. 

PIBLK5N(1) 

Lab Name: A4 SCIENTI~IC, INC. Contract: 68W01038 

Lab Code: A4 Case No.: 32903 Client No.: SDG No.: BQR04 

Lab Sample ID: PIBLK5N Date Received: 

Sample Volume: (ML) Date Extracted: 

·Concentrated Extract Volume: (UL) Date Analyzed: 06/07/2004 

I 
t 
! 

Injection Volume: 1.0 

Sulfur Cleanup: (Y/N) 

(UL) \t:!' 
~1ow 

l.J . (UL) 

CAS NO. COMPOUND 

31:;-(jq::.ti .. aJ.i)ha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 gamma-BHC (Lindane)· 
76-44-8 Heptachlor 

309-00-2 Aldrin 
1024-57-3 Heptachlor epoxide 

959-98_.:.'8 Endosulfan I 
60-57-1 Dieldrin 
72-55-9 4,4'-DDE 
72-20-8 Endrin 

33213-65-9 Endosulfan II 
72-54-8 4,4'-DDD 

1031-07-8 Endosulfan sulfate 
50-29-:-3 4,4'-DDT 
72-43-5 Methoxychlor 

53494-70-5 Endrin ketone 
7421-93-4 Endrin aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane 
8001-35-2 Toxaphene 

12674-11'--2 Aroclor"-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Arocl·o.r:-12 60 

Dilution Factor: 1.0 

Extraction: ( Sepf/Cqnt) SEPF 

CONCENTRATION UNITS: 
(UG/L) 

.. ,.,., 

6 .. 010 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.020 
0.020 
0.020 
0.020 
0.020 
0. 020. 
0.020 

0.10 
0.020 
0.020 
0.010 
0.010 

1.0 
0.2() 
0.40 
0.20 
0.20 
0.20 
0.20 
0.20 
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lLCE 
LOW CONCENTRATION WATER PESTICIDE ORGANICS ANALYSIS 

Lab Name: A4 SCIENTIFIC, INC. 

Lab Code: A4 Case No.: 32903 

Lab Sample ID: PIBLK7N 

Sample Volume: (ML) 

Concentrated Extract Volume~ 

Injection Volume: ,Zt·D (UL) 
~b{~Oi 

Sulfur Cleanup: (Y/N} ";{'rJ (UL) 

CAS NO. COMPOUND 

~1~-84 -6'· 1 ·3.lphn-J3HC ·· . 

319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-89-9 gamma-BHC (Lindane) 
76-44-8 Heptachlor 

309-00-2 Aldrin 
1024-57-3 Heptachlor epoxide 

959-98-8 Endosulfan I 
60-57-1 Dieldrin 
72-55-9 4,4'-DDE 
72-20-8 Endrin 

33213-65-9 Endosulfan II 
72-54-'8 4,4'-DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4'-DDT 
72-43-5 Methoxychlor 

53494-70-5 Endrin ketone 
7421-93-4 Endrin aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane 
8001-35-2 Toxaphene 

1267 4-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

DATA SHEET EPA SAMPLE NO. I PIBLK7N (2) 

Contract: 68W01038 

Client No.: SDG No.: BQR04 

Date Received: 

Date Extracted: 

(UL) Date Analyzed: 06/07/2004 

Dilution-Factor: 

Extraction: (Sepf/Cont) 

1.0 

SEPF 

CONCENTRATION UNITS: 
(UG/L) 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.10 

0.020 
0.020 
0.010 
0.010 

1.0 
0.20 
0. 40 
0.20 
0.20 
0.20 
0.20 
0.20 

.-
u_:r 
u 
u 

. u..:r 
u 
u 
u 
u 
u 
u 
u 
u 
u ' -u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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I. Functional Guidelines for Evaluating Organic Analysis 

CASE# 32903 
LAB:_A4 

SDG#BQR04 
SITE:_ Celia's Laundry, Inc_ 

The current Functional Guidelines forevaluating organic data have been 
applied. 

All data are valid arid acceptable except those analytes which have been 
qualified with a "J" (estimated), "N" (presumptive evidence for the presence 
ofthe material), "U" (non-detects), "R" (unusable), or "JN" (presumptive 
evidence for the presence of the material at an estimated value). All action is 
detailed on the attached sheets. 

Two facts should be noted by all data users. First, the "R" flag means that the 
associated value is unusable. In other words, due to significant QC problems, 
·!he.~.,.rr~-~~!-)'~i~r is ·in,r2li2! ~r~~· prcrv-ie!~~.:-.ao infGr.tLa~i~;-.;. a$ tv ;.-y·llethcr lhe · 
cmnpound is present ot not. "R" values should not appear on data tables 
because they cannot be relied upon,_ even as a last resort. The second fact to 
keep in mindis that no compound concentration, even if it has passed all QC 
tests, is guaranteed to be accurate. Strict QC serves to increase confidence in 
data but any value potentially contains error. 

Analytical data qualified as "JN" or "R" may not be used to demonstrate compliance with 
Toxicity Characteristic or Land Ban Regulations. 

JA 
Reviewer's '-.1\~ 
Signature David Ros~ Date:.J&_/ 24 I 2004 

Verified By:,--..JJl~~ ~k,U Date:_0 2-"!12004 

7t 
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SITE: Celia's Laundry, Inc. SDG#BQR04 

SOPNO.HW-6 Page 2 of 8 
DATA ASSESSMENT 

1. HOLDING TIMES: 

The amount of an analyte in a sample can change with time due to chemical 
instability, degradation, volatilization, etc. If the specified holding time is 
exceeded, the data may not be valid. Those analytes detected in the samples 
whose holding time has been exceeded will be qualified asestimated, "J". 
The non-detects (sample quantitation limits) will be flagged as estimated, "J", 
or unusable, "R", if the holding times are grossly exceeded. 

Tl~~ following analytes in the samples shown were qualified because of 
holding time: 

Qualification: Holding Time Protocol: VOA 

No defects found. 

Qualification: Holding Time Protocol: BNA 

No defects found. 

Qualification: Holding Time Protocol: PES 

No defects found. 

Note: If properly preserved, aqueous samples maintained at 4?C must be 
analyzed within fourteen (14) days of collection. If unpreserved, 
aqueous samples must be analyzed within seven (7) days for aromatic 
hydrocarbons. Soil/Solid samples must be analyzed within ten (1 0) 
days of collection. · 

2. BLANK CONTAMINATION: 

Quality Assurance (QA) blanks [i.e., method, trip, field or rinse blanks] are 
prepared to identify any contamination which may have been 
introduced into the samples during sample preparation or field activity. 
Method blanks measure laboratory contamination. Trip blanks 
measure cross-contamination of samples during shipment. Field and 
rinse blanks measure cross-contamination of samples during field 
operations. If the concentration of the analyte is less than 5 times the 
blank contaminant level ( 10 times for common contaminants), the 
analytes are qualified as non-detects, "U". The following analytes in 
the samples shown were qualified with "U" for these reasons: 

A) Method Blank Contamination 



SITE: C~lia's Laundry, Inc. SDG#BQR04 

SOP NO. HW-6 Page 3 of 8 
DATA ASSESSMENT 

Qualification: Laboratory Blanks Protocol: VOA 

DC-19 · The following volatile samples are associated with a contaminated storage blank. Hits are 

qualified "U" and non-detects are not flagged. 

17' e \~ /T '' ~ :b ~"' k S { '-"t>-\ 0 vev\' (:_, e J. 
Qualification: Laboratory Blanks 

Protocol: BNA 

No defects found. 

Qualification: Laboratory Blanks 
Protocol: P.ES . 

No defects found. 

2. BLANK CONTAMINATION (continued): 

B) Field orRinse Blank Contamination ("water blanks" or"distilled water 
blanks" are validated like any other sample) 

no problems found · 

C) Trip Blank Contamination 

VOA - The following compounds were qualified as non-detected "U" in the 
associated samples due to trip blank contamination: 

Compound 

Toluene BQROl 

3. MASS SPECTROMETER TUNING: 

Associated Samples. 

Tuning and performance criteria are established to ensure adequate mass 
resolution, proper identification of compounds, and to some degree, sufficient 
instrument sensitivity. These criteria are not sample specific. Instrument 
performance is determined using standard materials. Therefore, these criteria 
should be met in all circumstances. The tuning standard for volatile organics 
is bromofluorobenzene (BFB) and for semi-volatiles is decafluorotriphenyl-
phosphine (DFTPP). . 

If the mass calibration is in error or missing, all associated data will be 
classified as unusable "R". The following samples shown were qualified with 
"R" because of tuning: 

• 

• 
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SITE: Celia's Laundry, Inc. 

SOPNO.HW-6 

Qualification: IPCrfune 

No defects found. 

Qualification: IPCrfune 
Protocol: BNA 

No defects found. 

Protocol: VOA 

4. CALIBRATION: 

DATA ASSESSMENT 

SDG#BQR04 

Page 4 of 8 

. Sat.isfaG~ory instrument calibration is established •o er.sur~ th~t th~ in~trument 
· is capable of producing acceptable quantitative data. An initial calibration 
demonstrates that the instrument is capable of giving acceptable. performance 
at the beginning of an experimental sequence. The continuing calibration 
verifies that the instrument is giving satisfactory daily performance. 

Response Factor: 

Theresponse factor measures the instrument's response to specific chemical 
compounds. The response factor for the VOAJBNA Target Compound List 
(TCL) must be> 0.05 in both the initial and continuing calibrations. A value 
< 0.05 indicates a serious detection and quantitation problem (poor 
sensitivity). If the mean RRF ofthe initial calibration or the continuing 
calibration has a response factor <0.05 for any analyte, those analytes 
detected in environmental samples will be qualified as estimated "J". All 
non-detects for those compounds will be rejected "R". The following 
analytes in the samples shown were qualified because of response factor: 
Initial Calibration 

no problems fonnd 

5. CALIBRATION: 

B) Percent Relative Standard Deviation (%RSD) and Percent Difference (%D): 

Percent RSD is calculated from the initial calibration and is used to indicate the stability of the 
specific compound response factor over increasing concentration. Percent D compares 
the response factor of the continuing calibration check to the mean response factor 
(RRF) from the initial calibration. Percent D is a measure of the instrument's daily 
performance. Percent RSD must be < 30% and % D must be < 25%. A value outside of 
these limits indicates potential detection and quantitation errors. For these reasons, all 
positive results are flagged as estimated, "J" and non-detects are flagged "UJ". If % 
RSD and% D grossly exceed QC criteria, non-detects data may be qualified "R". 

The following analytes in the samples shown were qualified for %RSD and 
%D: 

Initial· Calibration 



SITE: Celia's Laundry, Inc. SDG#BQR04 
'···' 

SOPNO.HW-6 Page 5 of 8 
DATAASSESSMtNT 

Qualification: Calibrations Protocol: VOA 

DC-7 .The following volatile samples are associated with a continuing calibration whose corr 

esponding initial calibration has percent relative standard deviation (%RSD) outside primary 

criteria. Hits are qualified "J" and non-detects are not flagged. 

Acetone 

BQR06, BQR08, VBLKP4, VBLKP7, VHBLKOI 

1,2,3-Trichlorobenzene 

BQR06, BQR08, VBLKP4, VBLKP7, VHBLKOI 
Qualification: Calibrations Protocol: BNA 

No defects found. 

Q!lalifkation: Calibrations 
Protocol: PES 

DC-3 The following pesticide samples are associated with a three point initial calibration in 

which the % RSD of calibration factors for a target compound exceeded primary criteria. 

Hits are qualified "J" and non-detects are qualified "UJ". 

alpha-BHC 

BQROO, BQROI, BQROIMS, BQROIMSD, BQR02, BQR05, BQR07, PBLKLD 

gamma-BHC (Lindane) 

BQROO, BQROI, BQROIMS, BQROIMSD, BQR02, BQR05, BQR07, PBLKID 

4,4-DDD 

BQROO, BQROI, BQROJMS, BQROIMSD, BQR02, BQR05, BQR07, PBLKID 

Continuing Calibration: 

VOA- The following compounds were qualified as estimated "J" because the 
Continuing Calibration %Dis between 25-90% when the RRF50 is> 
0.05: 

DG-8 The following volatile samples are associated with either a continuing or a dual purpose 

calibration percent difference (%D) outside primary criteria. Hits are qualified "J" and 

non-detects are qualified "UJ". 

Bromomethane 

BQROO, BQROI, BQR02, BQR03, BQR06, BQR07, BQR08, VBLK6X, VBLKP4 

Acetone 

BQROO, BQROI, BQR02, BQR03; BQR07, VBLK6X 

2-Butanone 

BQROO, BQROI, BQR02, BQR03, BQR07, VBLK6X 

4-Methyl-2-pentanone 

BQROO, BQROI, BQR02, BQR03, BQR07, VBLK6X 

2-Hexanone 

BQROO, BQROI, BQR02, BQR03, BQR07, VBLK6X 

1 ,2,3-Trichlorobenzene • 



• 
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SITE: Celia's Laundry, Inc. SDG#BQR04 

SOPNO.HW-6 Page 6 of 8 
DATA ASSESSMENT 

VBLKP7, VHBLKOI 

·6. SURROGATES/SYSTEM MONITORING COMPOUNDS (SMC): 

All samples are spiked with surrogate/SMC compounds prior to sample 
preparatiOn to evaluate overall laboratory performance and efficiency 
of the analytical technique. If the measured surrogate/SMC 
concentratiOns were outside contract specifications, qualifications were 
applied to the samples and analytes as shown below. The following 
analytes for the samples shown were qualified because of 
surrogate/SMC recovery: · 

' . ·... . . 
Qu~lii.\.:d·t;,;!; orrl~ ·r-·rotucui; ~~~vft 

DC-4 The following volatile samples have one or more DMC/SMC recovery values below the lower 

limit of the criteria window. Hits are qualified "J" and non-detects are qualified "UJ". 

BQROO 

Cyclohexane, Benzene, Methylcydohexane, 1,2-Dichloropropane, 

Bromodichloromethane, cis-1 ,3-Dichloropropene, trans- I ,3-Dichloropropcne, 

1,1,2-Trichloroethane 

BQROI 
Cycloheicane, Benzene, Methylcyclohexane, 1,2-Dichloropropane, 

Bromodichloromethane, cis-1,3-Dichloropropcne, trans- I ,3-Dichloropropene, 

1,1 ,2-Trichloroethane 

BQROZ 
Cyclohexane, Benzene, Methylcyclohexane, 1,2-Dichloropropane, 

Bromodichloromethane, cis-! ,3-Dichloropropene, trans-! ,3-Dichloropropenc, 

1,1,2-Trichloroethanc 

BQROS 

cis.! ,3-Dichloropropenc, trans-! ,3-Dichloropropene, 1,1,2-Trichloroethane 

Qualification: DMC 
Protocol: BNA 

No defects found. 

Qualification: Surrogate 
Protocol: PES 

No defects found. 

7. INTERNAL STANDARDS PERFORMANCE: 

Intemal standard (IS) performance criteria ensure that the GC/MS 
sensitivity and response are stable during every experimental run. The 
intemal standard area count must not vary by more than a factor of 2 (-
50% to 1 00%) from the associated continuing calibration standard. If 
the area count is outside the -50% to 100% range of the associated 
standard, then all of the positive results for compounds quantitated 
using that IS are qualified as estimated "J", and all non-detects as "UJ". 



SITE: Celia's Laundry, Inc. SDG#BQR04 

SOP NO. HW-6 Page 7 of 8 
DATA ASSESSMENT 

Ifthe IS area is> 25% (a severe loss of sensitivity) then all non-detects 
associated withthat IS are qualified as "R" and all positive results for 
compounds quantitated using that IS are qualified as estimated "J". 

The retention time of the intemaJ standard must not vary more than + 
30 seconds from the associated continuing calibration standard. If an 
intemal standard retention time varies by inore than 30 seconds, the 
reviewer will use professional judgement to determine either partial or 
total rejection of the data for that sample fraction. The following 
analytes in the samples shown were qualified because of intemal 
standard performance: 

VOA The following compounds were either qualified as estimated "J" or 
c1:j ::;:tc:d "~-" in th.e associated smnple:'; due "i:u exc~ed.ing :Lntemal 
·Standard (IS) QC criteria (within -50% to +100% of the Continuing 
Calibration 12-hour standard): 

Qualification: Internal Standards Protocol: VOA 

No defects found. 

Qualifi~ation: Internal Standards Protocol: BNA 

No defects found. 

8. COMPOUND IDENTIFICATION: 

A) VOLA TILE AND SEMI-VOLA TILE FRACTIONS: 

TCL compounds are identified on the GC/MS by using the analyte's relative 
retention time (RR T) and by comparison to the ion spectra obtained from 
known standards. For the results to be a positive hit, the sample peak must be 
within+ 0.06 RRT units of the standard compound, and have an ion spectra 
which has a ratio of the .primary and secondary mJ e intensities .within 20% of 
that in the standard compound. For the Tentatively Identified Compounds 
(TICs) the ion spectra must match accurately. In the cases where there is not 
an adequate ion spectrum match, the laboratory may have provided false 
positive identifications. The following analytes in the samples shown were 
qualified for compound identification: · 

The following compounds were qualified as estimated "J" in the indicated 
samples because they could not be chromatographically resolved: 

Fraction Compounds Samples 

No problems were found. 

9. LABORATORY CONTROL SAMPLE: 

• 

• 
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SITE: Celia's Laundry, Inc. SDG#BQR04 

SOPNO.HW-6 Page 8 of 8 
DATA ASSESSMENT 

The LCS data are generated to determine the long-term precision and 
accuracy of the analytical method. The LCS may be used in conjunction 
with other QC criteria for some additional qualification of the data. The 
following analytes,for the samples shown, were qualified because ofLCS: 

Qualification: Laboratory Control SampleProtocol: VOA 

No defects found. 

Qualification: Laboratory Control Sample 
Protocol: BNA 

No defects found. 

1:'JII.P~fic~~=.::.::: !...!!~c?"aton· C·ontr"~ S.iiirnpic 
Protocol: PES 

No defects found. 

10. OTBERQC DATA OUT OF SPECIFICATION: 

VOA - The following compounds were qualified as estimated "J" in the 
associated aqueous and/or soil/sediment field duplicate samples because the 
Relative Percent Difference (RPD) between the sample and field duplicate 
sample is> 50% for aqueous samples, or> 100% for soil/sediment samples: 

Compound Matrix% RPD Associated Field 
Duolicate Samoles 

No problems found. 

11. SYSTEM PERFORMANCE AND OVERALL ASSESSMENT: 
Due to professional judgement, the following compounds were not transferred 
from the indicated dilution sample analyses to the undiluted sample analyses 
because the reported values of these compounds are either diluted out in the 
associated dilution sample analyses or are qualified as non-detected "U" due 
to blank contamination QC criteria: 

Qualification: System Performance Protocol: PES 

No defects found. 

12. CONTRACT PROBLEMS/NON-COMPLIANCE: 

No problems found . 
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STANDARD OPERATING PROCEDURE 

AlEPA Region .II 
~thod: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES NO N/A 

PACKAGE COMPLETENESS AND DELIVERABLES 

-:<:2 Cj03 LlLL CASE NUMBER: __ --____________________ LAB: _____ r __ /~7--· __________________ ___ 

SITE NAME: C.~L,a 's L~DG No(s). '_.....,.·.~~-<Q-=>r--R_--=--cjz~Lf __ _ 

1.0 Chain of Custody and Sampling Trip Reports 

1.1 Are the Traffic Reports/Chain-of-Custody Records 
present for all samples? 

ACTION: If no contact RSCC, or the TOPO to obtain 
replacement of missing or illegible copies 
from the lab. 

1.2 Is the Sampling Trip Report present for all 
samples and all fractions? 

ACTION: If no, contact either RSCC or ask .the TOPO to 
obtain the necessary information from the prime 
contractor. 

2.0 Data Completeness and Deliverables 

•• 

2.1 Have any missing deliverables been received· 
and added to the data package? 

ACTION: Contact the TOPO to obtain an explanation or 
resubmittal of any missing deliverables from the lab. 
If lab cannot provide them, note the effect on the 
review of the data package in the Contract 
Problems/Non-compliance section of the Data 
Assessment. 

2.2 

2.3 

Was CLASS CCS checklist included with the 
package? 

Are there any discrepancies between the Traffic 
Reports/Chain-of-Custody Records, Sampling Trip 
Report and Sample Tags? 

4 

I 
[ ~ 

[~ 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES NO N/A. 

ACTION: If yes, contact the TOPO to obtain an explanation or 
resubmittal of any missing deliverables from the 
laboratory. 

3.0 Cover Letter SDG Narrative 

3.1 

3.2 

Is the SDG Narrative or Cover Letter Present? 

Are case number, SDG number and contract number 
contained in the SDG Narrative or cover letter 
(~ee SOW,' Exhibi't B, ~ect.iO~ 2.5.'1) ?. · 

) 

EPA sample numbers in the SDG, detailed 
documentation of any quality control, sample, 
shipment, and/or analytical problems encountered 
in processing the samples? Corrective action 
taken? JL{ 

3.3 Does the Narrative contain the following 
information (see SOW, page B-12, section 2.5.1) 

VOA: description or trap and colurr~(s) used 
during sample analyses? 

BNA: description of column(s) used during sample 
analyses? 

PEST: description of columns used during sample 
analyses? 

----~~-···· -·-·-········-·-·---------·····" ----.-····----·------ ·······-----·· ---·-·--·-····--·-··---- ........ ··----- .... ···----·-····-·· 

As stated In 'ti1e' sow, page D-11/PEST, section 6.10.1.3.7, 
··--····--· .. ···· 

NOTE: 

3.4 

3.5 

packed columns cannot be used. 

Does the narrative, VOA and BNA sections, 
contain a list of all TICs identified as alkanes 
and their estimated coricentrations? 

Is the temperature indicator bottle present in 
the cooler? If not, did the Laboratory document 
in the SDG Narrative the alternative technique 
used to determine the cooler temperature?(Exhibit 
A/ p. A-7 sec. 4.2.1.2.3.3) 

5 

) 
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STANDARD OPERATING PROCEDURE 

.PA Region II 
Method: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

3.6 

3.7 

Does the narrative contain a list of the pH 
values determined for each water sample submitted 
for volatiles analysis (SOW, page B-13, section 
2.5.1.2)? 

Does the. Case Narrative contain the. "verbatim" 
statement as required on page B-12; section 2. 5·. 1 

of the SOW? 

YES NO N/A 

I ~--
ACTION: If "No", to any question in this section, contact the 

TOPO to .obtain necessary resubmittals. If the 
information is unavailable, document under the 
Contract Problems/Non-Compliance section of the Data 
Assessment. 

4.0 Data Validation Checklist 

• 

4.1 Check the package for the following (see SOW reporting 
requirements, section 2.1, page B-:-10): 

a. Is the package paginated in ascending order 
starting from the SDG narrative? 

b. Are all forms and copies legible?· 

c. Is each fraction assembled in the order set 
forth. in . the. SOW.? .. 

r < LJ.. 
~-

~ 
The following checklist is divided into three parts. Part 
A is filled out if the data package contains any Low 
Concentration Volatile analyses, Part B for any Low 
Concentration Semivolatile analyses and Part C for Low 
Concentration Pesticide/Aroclors. 

Does this package contain: 

Low Concentration Volatiles Data? I 
Low Concentration Semivolatiles Data? J 

6 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: July , 2001 
Method: CLP/SOW, OLC03.2 SOP HW-13, Revision 3 

YES NO N/A .• 

Low Concentration Pesticides/Aroclors data? 

ACTION: Complete corresponding parts of checklist. 

• 
7 



STANDARD OPERATING PROCEDURE 

.PA Region II 
Method: CLP/SOW, OLC03.2 

Date: July , 2001 
SO~ HW~13, Revision 3 

YES NO N/A 

PART A: VOA ANALYSES 

1.0 Sample Conditions/Problems 

1.1 Do the Traffic Reports/Chain-of:-Custody Records, 
Sampling Trip Report or Lab Narrative indicate 
any problems with sample receipt, condition of 
samples, analytical problems or special 
circumstances affecting the quality of the data? 

ACTION: If samples were not iced or the ice was melted upon 
arrival at the laboratory and the temperature of the 
cooler was > 10° C, then flag all positive results 
with a "J" and all non.:..detects "UJ". 

ACTION: If both VOA vials for a sample have air bubbles or the 
VOA vial analyzed had air bubbles, flag all positive 
results "J" and all n6n-detects "R•. 

2.0 Holding Times 

2.1 Have any VOA technical holding times, determined 
from date of collection to date of analysis, been 
exceeded? /, 

,l.U-

• 

Technical Holding Times: The technical holding time 
criterion -for -water sampl-es is.14 _d_ay_Q t:t:"()lll S.Ci'£T\P_l_t::~ 

collection provided that samples are acid-preserved to pH 
2 or below, and that they are stored in 4 o C ± 2 o C. If 
uncertain about preservation, notify the TOPO to contact 
the sampler and determine whether or not ~amples were 
preserved. ))ti'JrlV-: ~;·l·~~::: fc-/· 

ACTION: List sampling, VTSR, analysis dates and preservation 
for samples which missed holding time in the table 
bel6w . 

8 



STANDARD OPERATING PROCEDURE 

USEPARegion II 
Method: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES NO N/~ 

Sample 
ID 

Table of Holding Time Violations 
(See Chain-of-Custody Records) 

Was Sample 
Preserved? 

Date 
Sampled 

Date Lab 
Received 

ACTION: Qualify sample results using preservation and 
·technical holding time information as follows: 

Date 
Analyzed 

a.If there is no evidence that the samples were properly 
preservedi but were analyzed within the technical holding 
time (14 days from sample collection) , qualify all 
positive results for non-halogenated compounds {including 
ketones ~nd aromatics) with "J" and nort-detecti "R". 

b.If there is no evidence that the samples were properly 
preserved, but were analyzed within 14 days from sample 
collection, qualify all positive results for halogenated 
compounds with "J" and non-detects "UJ". 

·······- . - --·. -·--·-··- -------------~----- ----- .. -----··· ··-- --~--------···--------- ---·-·· ··------- ······------··--------- ·------·-··- --------- ·-·- ········-····-----·------------··--··· ·-· - ---------- .......... -- --···--

c.If there is no evidence that the samples were properly 
preserved, and the samples were analyzed beyond 14 days 
from sample collection, qualify positive results for 
all volatile compounds with "J" and non-detects "R". 

d.If the samples were properly preserved, but were analyzed 
outside of the technical holding .tim~ ( 14 days from sample 
collection), qualify positive results for all volatile 
compounds with "J" and non-detects "R". 

9 
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STANDARD OPERATING PROCEDURE 

AE;PA Region II 
~thod: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES NO N/A 

NOTE: Contractual Holding Times: Sample must be analyzed within 
10 days from validated time of sample receipt (VTSR) at 
the laboratory. 

3.0 Deuterated Monitoring Compound (DMC} Recovery (For.m II LCV) 

3.1 Are the Volatile SMC Recovery-Summaries (Form II 
LCV-1 and LCV-2) present? 

ACTION: Call the TOPO to obtain an expU:mation/resubmittal 
from the lab. If missing deliverables are 
unavailable, document the effect in th~ Data 
Assessment. 

3.2 Were outliers marked correctly with an asterisk? 

ACTION: circle all outliers in red. 

/ 
3.3 Were more than three of the fourteen (14) 

Deuterated Monitoring Compounds (DMC's) 
recoveries outside their corresponding limits? 

\. 
ili 

If yes, were samples re-analyzed? .Ll. 

Were method blanks re-analyzed? Ll 

ACTION: If any DMC is outside the required limits (see Table 
·· ···--·- -be-lew}-,--quali.fy._.their_ as_so_ci_a_t_~_ct ___ t,_~~g§!1; ___ C:::_<2l!lP0~~~-f3. __ 

~See Table below) as follows: 

VOLATILE DMC AND THEIR ASSOCIATED TARGET COMPOUNDS 

10 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: July , 2001 
Method: CLP/SOW, OLC03.2 SOP HW-13, Revision 3 

YES NO N/A. 

Chloroethane-dS 1,2-Dichloropropane-d6 1,2-Dichlorobenzene-d4 

Dichlorodifluoromethane Cyclohexane · Chl orobenzene 
Chloromethane Methylcyclohexane 1,3-Dichlorobenzene 
Bromomethane 1,2-Dichloropropane 1,4-Dichlorobenzene 
Chloroethane Bromodichloromethane 1,2-Dichlorobenzene 
Carbon Disulfide eo "'.i,IIJ 1,2,4-Trichlor6bertzene 

~\ 1,2,3-Trichlorobenzene 
/')Z-

.. 61.'5 Bromoform-d os r~5. trans-1,3- Of:J. et -. "!"l :>- ChlorofQl:Jil-d 
Dichloropro~ene~d4 

Dibromochloromethane cis~l,3-Dichloroprop~ne 1,1~Dichloroethane 

· 1,2-Dibromoethane trans-1,3-. Bromochloromethane 
Bromoform Dichloropropene Chloroform 

1,1,2~Trichloroethane 

2-Butanone-dS 1,1-dichloroethene-d2 2-Hexanone-dS 

Acetone trans-1,2- 4-Methyl-2-pentanone 
2-butanone Dichloroethene 2-Hexanone 

cis-1,2-Dichloroethene 

Vinyl Chloride-d3 Benzene-d6 1,1,2,2-
Tetrachloroethane-

Vinyl Chloride Benzene d2 

Oo 
1,1,2,2-

0~ Tetrachloroethane 
'O'Z- 1,2-Dibromo-3-

·-- .. - . .. ··-··------·- . .... ------- -----------··· ---------·-· ------- -------------- --·-- -------------- -----------------------------·- __ .. ____ crlloroprop·alie _________________ -

' 

• 
11 



STANDARD OPERATING PROCEDURE 

U.A Region II 
Method: CLP/SOW, OLC03.2 

Date: July , 2001. 
SOP HW-13, Revision 3 

l,2-Dichloroethane-d4 

Trichlorofluoromethane 
1,1-Dichloroethene 
1,1,2-Trichloro-1,2,2-

trifluoroethane 
Methyl Acetate 
Methylene Chloride 
<ethyl tert-Butyl Et:_her 
Carbon Tetrachloride 
1,2-Dichloroethane 

Toluene-dB 

Trichloroethene 
·Toluene 
Tetrachloroethene 
Ethyl benzene 
Xylenes ·(total) 
Styrene 
Isopropylbenzene 

YES NO N/A 

VOLATILE DEUTERATED MONITORING COMPOUND RECOVERY LIMITS 

DMC %RECOVERY LIMITS DMC %RECOVERY LIMITS 

Vinyl Chloride-d3 49-138 1,2- 84-123 
Dichloroprop· 
ane-d6 

Chloroethane-d5 60-126 Toluene-dB 77-120 

DMC %RECOVERY LIMITS DMC %RECOVERY LIMITS 

1,1- 65-130 trans-1,3- 80-128 
Dichloroethe Dichloropropane-
ne-d2 . - . --· ·-· .... . d4·· .. -·--·- .. ···-- ·····- - - - . . -· 

2-Butanone-d5 42-171 2-Hexanone-d5 37-169 

Chloroform-d 80-123 Bromoform-d 76-135 

1,2- 78-129 .1, 1, 2 1 2- 75-131 
Dichloroetha Tetrachloroe 
ne-d4 thane-d2 

.nzene-d6 78-121 1,2- 50-150 
Dichlorobenz 
ene-d4 

12 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES NO N/. 
1. For any recovery greater than the upper limit: 

a. Qualify "J" all positiveassociated target compounds. 
b. Do not qualify associated non-detects. 

2. For any recovery greater than or equal to 20%, but 
less than the lower limit: 

a. Qualify "J" all positive associated target compounds. 
b. Qualify "UJ" associated non-detects. 

3 . For any .recovery less chan 20'5: 

a. Qualify "J" all positive associated target·compounds. 
b. Qualify "R" all associated non-detects. 

NOTE: Up tp three (3) DMC's per sample may fail to meet the recovery 
limits. (SOW OLC03.2, sec. 11.4.4, p. D-41/VOA) 
As per SOW, any sample which has more than 3 DMC's outside 
the 11mits, it must be reanalyzed (sec. 11.5.1 
p. d-42/VOA). 

ACTION: Note in the Data Assessment under Contract Problems/ 
Non-Compliance if the Lab did not perform reanalysis. 

3.4 Are there any transcription/calculation errors 
between raw data and form II? 

ACTION: If large,errors exist, ask the TOPO to obtain an 
expl-anation/resubmittaT from· the lab; ·maJce ·any 
necessary corrections and note errors in the data 
assessment. 

4.0 Matrix Spike/Matrix Spike Duplicate Recovery (Form III LCV) 

4.1 Is the MS/MSD Recovery Form (Form III LCV) 
present? 

4.2· Was the MS/MSD analyzed at the required 
frequency (once per SDG, or every 20 samples, 

13 
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STANDARD OPERATING PROCEDURE 

.A Region II 
·Method: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES NO N/A 

whichever is more frequent) for the Low 
Concentration VOA method? 

ACTION: If any MS/MSD data are missing, take action as 
specified in section 3.1 above. 

ACTION: No action is taken on MS/MSD data alone. However, 
Using professional judgement, the Validator may 
use the MS and MSD results in conjunction with other 
Q~C criteria and determine the need for so:me .. cr...1alification 
of the data. 

5.0 Method.Blanks (For.m IV LCV) 

• 

5.1 

5.2 

5.3 

5.4 

Is the Volatile Method Blank Summary (Form IV 
LCV) present? 

Frequency of Analysis: For the analysis of Low 
Concentration VOA TCL compounds, has a method. 
blank been analyzed for each SDG or every 20 
samples, whichever is more frequent? 

Has a VOA method blank been analyzed at least 
once every twelve hours for each GC/MS system 
used? 

Was a VOA instrument blank analyzed after each 
s·ample/dilution which··contained.a target .. GQT!lQQ\lD:d 
at a concentr~tion > 25 pg~, and ketones > 125 
pg/~ (see SOW, page D-44/VOA, section 12.1.1.3)? ...Ll. 

ACTION: If any method/instrument blank .data are missing, 
notify the TOPO to obtain resubmittals or an 
explanation from the lab. If method blank data are 
unavailable, the reviewer may use professional 
judgement, or substitute field blank or trip blank 
data for missing method blank data . 

If an instrument blank was not analyzed after a sample 
containing > 25 pg/1, (ketones > ~25 pg/1) inspect the 
sample chromatogram acquired immediately after this sample 

14 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

5.5 

YES 

for possible carryover. Use professional judgement to 
determine if carryover occurred and qualify analyte(s) 
accordingly. 

was a storage blank analyzed once per SDG after 
all the samples were analyzed? 

·, 

ACTION: If storage blank data is missing, contact the TOPO to 
obtain any missing deliverables from.the laboratory. 
If unavailable, note in the Contract Problems/Non:.. 
Compliance section of the Data Assessment. 

5.6 The validator should verify that the correct 
identification scheme for EPA blanks was used. (See SOW 
page B-30, section 3.3.7.3 for more information.) 

Was the correct identification scheme used for 
all Low Concentration VOA blanks? 

ACTION: Contact the TOPO to obtain corrections from the lab, 
or make the necessary corrections. Document in the 
"Contract Problems/Non-Compliance section of the Data 
Assessment all corrections made by the validator~ 

NO 

5.7 Chromatography: review the blank raw data - chromatograms 
(RICs) , quaD:t.· reports, data system printouts and spectra. 

Also compare the storage blank raw 
blank. Determine if contamination 

' 

data with the method 
in the storage blank is 

. -~JJ?9 .. P:r~~ent .. :i.n .the_.me.thocLblank~-- ···--·- -----··· ···--···------· 

Is the chromatographic performance (baseline 
stability) for each instrument acceptable for Low 
Concentration VOAs? 

ACTION: Use professional judgement to determine the effect on 
the data. ·: 

5.8 Are all detected hits for target compounds in 
method, inst:rument and storage blanks less than 
the CRQL for that analyte? 

15 

.u L _.. 



STANDARD OPERATING PROCEDURE 

•
EPA Region II . 
thod: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES NO N/A 

Exception: Acetone and 2-butanone must be less than 2X 
times the CRQL, and Methylene Chloride and Cyclohexane 
must be less than lOX times its CRQL. 

ACTION: If no, an explanation and laboratory's .corrective. 
actions must be addressed in the case narrative. If 
the narrative contains no explanation, then make a 
note in the Contract Problems/Non-Compliance section 
of th~ Data Assessment. 

6.0 Contamination 

• 

NOTE: "Water blanks", "drill blanks", and distilled water 
,blanks" are validated like any other sample, and are not 
used to qualify data.. Do not confuse them with the other 
QC blanks discussed below. 

6.1 Does the storage blank contain positive re~ults 
(TCL and/or TICs) for Low Concentration VOAs? / 

ACTION: If the storage blank contains target compounds at a 
concentration greater than the CRQL, positive sample 
results for those compounds should be flagged "J". 
gross contamination occurred positive sample results 
for that compound may be rejected (R}. ~C-

6.2 
u....tr.J." •'l-0 • 

Do any method/reagent/instrument b~anks contain 
... p()sit~v:e results (including TICs) for Low 

concentrati0I1-vo.A8? whenappi.:i.ed as-described in 

If 

the table below, the contaminant concentration in 
these blanks are multiplied by the'sample 
dilution factor. 1 c...t:. :--- \'D-ol. I 

r--/" c· ;, 
~ \l~ .-'--

' I c,.-l ......... _:...r'-..e:' 
NOTE: Contaminated instrument blanks are· unacceptable under this 

SOW (see page D-46/VOA, section 12.1.6.2). 

ACTION: Document in the Data Assessment under Contract 
Problems/Non-Compliance if a contaminated instrument 
blank was submitted. 

16 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES NO N/A •. 

For: 

ACTION: Sample analysis results after the high concentration 
sample must be evaluated for carryover. Sample must 
meet the maximum carryover criteria as listed.in SOW 
sec. lL 4. 9. 2, p. D-42/VOA. ("the sample must 

6.3 

not contain a concentration above the CRQL 
for the_ target compounds that exceeded the limit 
in the contaminated sample.") 

Do any field/trip/rinse blanks have positive Low 
Concentration VOA results (including TICs)? 

/ 
ACTION: Prepare a list of the samples associated with each of 

the contaminated blanks. (Attach a separate sheet.) 

l_l 

NOTE: All field blank results associated with a particular group 
of samples (may exceed one per case) must be used to 
qualify data. Trip blanks are used to qualify only those 
samples with which they were shipped. Blanks may not be 
qualified because of contamination in another blank. 
Field blanks & trip blanks must be qualified for system 
monitoring compound, instrument performance criteria, 
spectral or calibration QC problems. 

ACTION: Follow.the directions in the table below to qualify 
TCL results due to contamination. Use the largest 
value from all the associated blanks. If any blanks 
are grossly contaminated, all associated sample data 
should be qualified unusable (R) . 

. ... , .. _ .... _. 

Flag sample result 
with a "U" when: 

Report CRQL & 
qualify "U" when: 

No qualification 
is needed when: 

Methylene 
Chloride 

Sample cone. is 
> CRQL, but. < lOx 

Sample cone. is 
< CRQL and < lOx 
blank value. 

Sample cone. is 
> CRQL and > lOx 
blank value. Cyclohexane blank value. 

Acetone Sample cone. is 
> CRQL, but < 2x 

2-Butanone blank value. 

Sample cone. is 
< CRQL and < 2x 
blank value. 

17 
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STANDARD OPERATING PROCEDURE 

t'A?A Region II 
M~hod: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13~ Revision 3 

YES NO N/A 

Other 
contami
nants 

Sample cone. is 

> CRQL, but < 1x 
blank value. 

Sample cone. is 

< CRQL and < 1x 
blank value. 

Sample cone. is 

> CRQL and > 1x 
blank value. 

NOTE: Analytes qualified "U" for .blank contamination are treated 
·as "hits" when qualifying for calibration criteria. 

ACTION: For TIC compounds, if the concentration in the sample 
is less than five times the concentration in the most 
contaminated associated blank, flag the sample data 
"R" (unusable) . 

6.4 Are there field/rinse/equipment blanks associated 
with every sample?. 

ACTION: Note in data assessment that there is no associated 
field/rinse/equipment blank. 

Exception: samples taken from a drinking water tap do 
not have associated field blanks. 

7.0 GC/MS Instrument Performance Check (For.m V-LCV) 

• 

7.1 

7.2 

7.3 

Are·the.GC/MSinstrument Performance Check Forms . . . . .. ·- .................. - ..... ·-··- - ... - ...... . 

(Form V-LCV) present for Bromofluorobenzene 
(BFB)? 

Are the enhanced bar graph spectrum and 
mass/charge (m/z) listing for the BFB provided 
for each twelve hour shift? 

Has an instrument performance compound been 
analyzed for every twelve hours of sample 
analysis per instrument? 

J 
ill 

J 

.J!{ 
ACTION: List date, time, instrument ID and sample ··analyses for 

which associated GC/MS tuning data are missing. 

18 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES NO N/. 

DATE TIME INSTRUMENT ID SAMPLE NUMBERS 

ACTICN: Notify the TOPO to obtain missing data from the lab. 

7.4 

If the lab cannot pr6vide missing data, reject {R) all 
data generated outside an acceptable twelve hour 
calibration interval. 

Have the ion abundances been normalized to m/z 95 
{see SOW, page D-24/VOA)? 

NOTE: All ion abundance ratios must be normalized to m/z 95, the 
nominal base peak) even though the ion abundance of m/z 
174 may be up to 12-0% that of m/z 95. 

ACTION: If mass assignment is in error, qualify all associated 
data as unusable (R) . 

7.5 Have the ion abundance criteria been met for ~ach 
instrument used? 

- ·····---- --

ACTION: abundance criteria 
(attach a separate sheet) . 

ACTION: If ion abundance criteria are not met, professional 
Judgement may be applied to determine to what extent 
the data may be utilized. 

7.6 Are there any transcription/calculation errors 
between mass lists and Form Vs? (Check at least 
two values but if errors are found., check more.) 

19 
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STANDARD OPERATING PROCEDURE 

~PA Region II 
l!l'thod: CLP/SOW, OLC03 .2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES NO N/A 

7.7 Is the number of significant figures for the 
reported relative abundances consistent with the 
number given in the ion abundance criteria colhmn 
on Form V LCV? 

ACTION: If large errors exist, take action as specified in 
section 3.1 above. 

7.8 Is the spectrum of the mass calibration compound 
acceptable? \. 

ACTION: Use professional judgement to determine whether 
associated data should be accepted, qualified, or 
rejected. 

8.0 Target Compound List (TCL) Analytes (Form I LCV) 

8.1 Are the Organic Analys,is Data Sheets (Form I LCV) present 
with required header information on each page, for each of 
the following: 

a. Samples and/or fractions as appropriate? lLt 
b. Laboratory Control/MS/MSD samples? ..u_ 

c. Blanks? lLi 
8. 2 .. Ar~ _ t:JJ.~ VOA Reconstructed Ion Chromatograms, the mass 

spectra for .th~ icief.ltifi~d- -~ompounds 1 and the -a.a:t·a system- --
printouts (Quant Reports) included in the sample package 
for each of the following: 

a. Samples and/or fractions as appropriate? 

b. Laboratory Control/MS/MSD samples? 

c. Blanks? 

• ACTION: If any data are missing, take action specified in 3.1 
above. 

20 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: July , 2001 
Method: CLP/SOW, OLC03.2 SOP HW-13, Revision 3 

YES NO N/. 
8.3 Is chromatographic performance acceptable with respect to: 

B~seline stability? 

Resolution? 

Peak shape? 

Full-scale graph (attenuation)? 

Other: _____________________________________ ? 

ACTION: Use professional judgement to determine the 
acceptability 6f the data. 

8.4 Are lab-generated standard mass spectra of the 
identified VOA compounds present for each sample?' .. 

_ui 

lil 
j 

16. 
lLi 
..Ll 

ACTION: If any mass spectra a:re missing, take action as 
specified iri 3.1 above. If lab does not generate 
their own standard spectra, make note under the 
"Contract Problems/Non-Compliance" section of the Data 
Assessment. If spectra: are unavailable reject "R" the 
reported results. 

8.5 

8.6 

8.7 

Is the RRT of each reported compound within 
± 0. 06 RRT units of the standard RRT in the 
continuing calibration? 

Are all ions.present in the standard mass 
spectrum at a relative intensity greater than 10% 
also present in the sample mass spectrum? 

Do sample and standard relative ion intensities 
agree to within ±20%? 

), 
..u 

ACTION: Use professional judgement to determine acceptability 
of data. If it is determined that incorrect 
identifications were made, all such data: should be 
rejected (R) flagged "N" (presumptive evidence of the 

r 
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STANDARD OPERATING PROCEDURE 

JiiEPA Region II 
~hod: CLP/SOW, dLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES NO N/A 

presence of the compound) or changed to not detected 
(U) at the calculated detection limit. In order to be 
positively identified, the data must comply with the 
criteria listed in sections 8.4-8.7 above. 

ACTION: When sample carry-over is suspected,.use professional 
judgement to determine if instrument 
cross-contamination has affected positive compound 
identifications. 

9.0 Tentatively Identified Compounds (TIC) 

9.1 Are all Tentatively Identified Compound Forms 
(Form I LCV-TIC) present? Do listed TICs incl~de 
scan number or retention time, estimated 
concentration and 11 JN 11 qualifier? 

9.2 Are the mass spectra for the tentatively identified 
compounds and associated "best match" spectra included in 
the sample package for each of the following: 

a. Samples and/or fractions as appropriate? Ll_ 

b. Blanks? Ll_ 

b. Are Alkanes listed in/or part of the Case. 
Narrative? Ll_ 

ACTION: If any TIC data are missing, take action specified in 
3.1 above. 

ACTION: Add "JN" ·qualifier to all chemically named TICs if 
missing. 

9. 3• Are any target compounds (from any fraction) 
listed as TICs? (Example: 1,2-dimethylbenzene is 
xylene - a VOA target analyte - and should not be 
reported as a TIC.) 

ACTION: Flag with 11 R" any target compound listed as a TIC. 

22 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: July , 2001 
Method: CLP/SOW, OLC03.2 SOP HW-13, Revision 3 

YES NO N/F. 

9.4 

9.5 

Are all ions present in the reference mass 
spectrum with a relative intensity greater than 
10% also present in the sample mass spectrum? 

Do TIC and "best match" standard relative ion 
intensities agree within ± 20%? 

ACTION: Use professional judgement to determine the 
acceptability of TIC identifications. If it is 
determined that an incorrect identification was made, 

·change its.identification to "unknown" or to some less 
specific .identification (example: "C3 substil:ut:ed 
benzene") as appropriate. Also, when a compound is 
not found in any blank, but is detected in a sample 
and is a suspected artifact of a common laboratory 
contaminant, the result should be qualified as 
unusable (R). (I.e., common lab contaminants such as 
C02 - M/E 44, Siloxanes - M/E 73, hexane, Aldol 
condensation products, solvent preservatives, and 
related by-products. See the National Functional 
Guidelines June 2001, pp. 34-35 for further guidance~) 

10.0 Compound Quantitation and Reported Detection Limits 

10.1 Are there any transcription/calculation errors in 
Form I results? (Check at least two positive 
values. Verify that the correct internal 
standards, quantitation ions, and RRFs were used 
to calculate Form I results.) 

10.2 Are·the CRQLs adjusted to reflect sample 
dilutions? 

ACTION: If errors are large, take action as specified in 
section 3.1 above. 

ACTION: When a sample is analyzed at more than one dilution, 
the Lowest CRQLs are used (unless a QC exceedance 
dictates the use of the higher CRQLs data from the 
diluted sample). Replace concentrations that exceed 
the calibration range in the original analysis by 
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STANDARD OPERATING PROCEDURE 

•
EPA Region II 
thad: CLP/SOW, OLC03.2 

Dat~: July , 2001 
SOP HW-13, Revision 3 

YES NO N/A 

crossing out the "E" and its corresponding value on 
the original Form I and substituting the data from the 
diluted sample. Specify which Form I is to be used, 
then draw a red "X" across the entire page of all Form 
I's not to be used,• including any in the data summary 
package. 

11.0 Standards Data (GC/MS) 

11.1· Are the reconstructed ion chromatograms, and data 
_,:::; .. · 

system printouts (quant. reports) present for · 
each initial and continuing calibration? 

ACTION: If any calibration standard data are missing, take 
action specified in section 3.1 above. 

12.0 GC/MS Initial Calibration (Fonm VI) 

• 

12.1 Are the Initial Calibration Forms (Form VI LCV) 
present arid complete for the volatile fraction at / 
concentrations of 0. 5 I 11 5 1 10 1 and 25 pg/~? 1.6_ 

ACTION: If any Initial Calibration forms are missing, take 
action as specified in section 3.1 above. 

12.2 Are response factors .stable for VOA' s over the j 

concentration range of the calibratiqn (e.g., 

%RSP 5 30.0, ~ 50 for poor· performers)? · 

ACTION: Circle all outliers in red. 

NOTE: There are fourteen (14) compounds (see Table below) 
which are poor performers. The RRF for these compounds 
must be greater than or equal to 0.01. The %RSD must 
be less than or equal to 50%. 

VOLATILE COMPOUNDS WITH POOR RESPONSE 

Volatile Compounds 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES ·No N/A. · 

Acetone 1,2-Dichloropropane 

2-Butanone 1,2-Dibromo-3-chloropropane 

Carbon Disulfide 4-Methyl-2-pentanone 

Chloroethane 2-Hexanone 

Chloromethane 1,2-Dichloropropane-d6 (DMC) 

Cyclohexane 2-Hexanone-d5 (DMC) 

Chloroethane-d5 (DMC) 2-Butanone-d5 (DMC) 

NOTE: Although 20 Low. Cone. VOA compounds have no maximum 
%RSD and requ:lre only minimal RRF performance (see Table 
D-2; page D-53/VOA), the technical acceptance criteria are 
the same for all analytes. 

ACTION: If %RSD > 30.0%, or> 50.0% for the poor performers, 
qualify associated positive ~esults for that analyte 
"J" (estimated) and non-detects using professional 
judgement. If %RSD i~ > 90, flag all non-detects for 
that analyte "R" (unusable) and positive hits "J". 

NOTE: Analytes previously qualified "U" for blank contamination 
are still treated as "hits" when qualifying for initial 
calibration criteria. 

12.3 Are anY RRFs < 0.05 or < 0.01 for poor 
performers? 

ACTION: Circle· all outliers in red:· 

ACTION: If any RRF values are < 0.05 or < 0.01 for·-poor 
performers,. qualify associated non-detects unusable 
(R) and associated positive. results estimated (J) . 

NOTE: Contract Requirements: The SOW allows up to two of the 
required analytes (see compounds marked with a "*" on Form 

·VI and Table D-2, page D-53/VOA) to fail contractual %RSD 
and RRF criteria, provided the %RSD is ~ 40.0 and RRF ~ 
0.010. 
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STANDARD OPERATING PROCEDURE 

•
EPA Region II 
thod: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES NO N/A 

ACTION: If more than two of the required analytes failed %RSD. 
or RRF criteria, document in the Data Assessment under 
Contract Problems/Non...,Compliance. 

12.4 · Are there any transcription/calculation errors 
the reporting of RRFs, RRFs or %RSD values? 
(Check at least 2 values, but if errors are 
found, check more.) 

ACTION: Circle errors in red. 

in 

ACTION: If errors are large, contact the TOPO to obtain an 
explanation/resubmittal from the lab, document in the 
Data Assessment under'contract Problems/Non
Compliance. 

:3.0 GC/MS Continuing Calibration (Form VII.LCV) 

• 

13.1 Are the Continuing Calibration Forms (Form VII 
LCV) present and complete for the volatile 
fraction? 

13. 2 Has a continuing calibration s'tandard been 
analyzed for every twelve hours of sample 
analysis per instrument? 

[···. 
~-

·ACTION: If any forms are missing or no continuing calibration 
standard has been analyzed within twelve hours of 
every sample analysis, ask the TOPO to obtain 
explanation/resubmittal from the laboratory. If 

.. cont:i:n\ljpg_ calibration data are unavailable, 
as~ociated ~~~pie' d.;;ta as UllUElabie '(RT:-

flag all 

ACTION: List below all sample analyses that were not within 
twelve hours of the previous continuing calibration 
analysis . 

I 
/ 

13.3 Do any volatile compounds have a% Difference 
(%D) bet.ween the initial RRF and cont-inuing RRF 

which exceeds the ± 30% , or ± 50% for the poor 
performers criteria? _L_ Ll 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: July , 2001 
Method: CLP/SOW, OLC03.2 SOP HW-13, Revision 3 
------------------------------------------~---------====-Y~E--8 NO N/A~ 

ACTION: Circle all outliers in red. 

NOTE: Although 2 0 Low Cone. VOA compounds have no maximum 
%D and require only minimal RRF performance (see Table D-
2, page D-53/VOA), the technical acceptance criteria are 
the same for all analytes. 

ACTION: Qualify both positive results and non-detects for the 
outlier compound (s). as estimated (J) . When % D is 
above 90%, reject all non-detects for that analyte as 
unusable (R) and qualify positive results "J". 

13.4 Do any volatile compounds !:..a"'Ve: a RRP < 0. OS or < 
0.01 for the poor performers? 

ACTION: Circle all outliers in red. 

J 
( 

ACTION: If the RRF < 0.05, or < 0.01 for poor performers 
qualify associated positive results as estimated (J) 
and associated non-detects unusable (R) . 

NOTE: Contract Requirements.: The SOW allows up to two of the 
required analytes (see compounds marked with a 11 * 11 on Form 
VI, or Table D-2, page D-53/VOA) to fail . . 
%D or RRF criteria, provided %Dis within ±40.0 and RRF ~ 0.010. 

ACTION: Document in the Data Assessment under Contract 
Problems/Non-Compliance if more than two of the 
required analytes failed the above acceptance 
criteria. 

13 . 5 ..... --~-r:!= .. _1::h~r.:~. _ 9-_i}y ... t::r 9-.llJ?_<::r:.ip.t.ionlc.al_c.ul.ation _error .s-in. -- ------ -
the reporting of RRFs, or %D between initial RRFs 
and continuing RRFs? (Check at least two values 
but if errors are found, check more.) 

ACTION: Circle errors with red pencil. 

Li/_ 

ACTION: If errors are large, notify the TOPO to obtain 
explanation/resubmittals from the lab. Document 
errors in the Contract Problems/Non-Compliance section 
of the Data Assessment. 

14. 0 Internal Standard (Form VIII LCV} • 
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STANDARD OPERATING PROCEDURE 

•
EPA Region II 
thod: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

• 

14 .1 Are the internal standard areas · (Form VIII LCV) 
of every sample and blank within the upper,_ and 
lower limits (± 40%) for each continuing 
calibration? 

If no, was the sample reanalyzed? · 

ACTION: 1. Circle all outliers with red pencil. 

2. List all the outliers below. 

YES NO N/A 

Sample # .. ·· Int.' Std. Area.· Lower Limit Upper Limit 

(Attach additional sheets if necessary, 
or attach copies of Form VIlis.) 

ACTION: 1. If the internal standard area count is outside the 
upper limit, flag with "J" all positive results 
quantitated with this internal standard. 

2. Do not qualify non-detects when associated IS area 
counts are > +40%. 

3. If the IS area is less than the lower limit (-
40%), qualify ftJ" all positive results 
quantitated. with this- fnEernai st-aiidara. · 
Qualify ftR" all non-detects . 

INTERNAL STANDARDS ACTIONS FOR VOLATILES 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: July , 2001 
Method: CLP/SOW, OLC03.2 SOP HW-13, Revision 3 

YES NO N/. 

CRITERIA ACTION 

Detected Associated Non-detected Associated 
Compounds Compounds 

Area counts > 40% of "J" No Action 
12-hour standard 

Area counts < 40% of "J" 
12-hour 

.14.2 Are the retention times of the internal standards 
within ±20 seconds of the associated calibration 
standard? 

·"R" 

ACTION: Professional judgement should be used to qualify data 
if the retention times differ by more than 20 seconds. 

NOTE: Contract Requirements: The SOW (section 11.5.1 page D-
41/VOA) states that any sample which fails the acceptance 
criteria for IS response must be reanalyzed. 

ACTION: Document in the Data Assessment under Contract 
Problems/Non-Compliance any sample(s) which failed the 
above IS acceptance criteria. 

15.0 Field Duplicates 

15.1 Were any field duplicates submitted for Low 
Concentration VOA analysis? 

; 

ill 
ACTION: Compare .. the reported result::s -for f-ie-ld dup-li-cates and 

calculate the relative percent difference. 

ACTION: Any gross variation between duplicate results must be 
addressed in the reviewer narrative. If large 
differences exist, contact the TOPO to confirm identi
fication of field duplicates with the sampler. 
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STANDARD 'OPERATING PROCEDURE 

JjiEPA Region II 
~thod: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES NO N/A 

PART B: BNA ANALYSES 

1.0 Sample Conditions/Problems 

1.1 Do the Traffic Reports/Chain-of-Custody records 
or SDG Narrative indicate any problems with 
sample receipt, condition of samples, analytical 
problems or special notations affecting the 
quality of the data? 

ACTION: If samples were not iced or the ice west melted upon 
.arrival at the laboratory and the temperature of the 
6ooler was > 10° C, then flag ~11 positive resul~s 
with a "J" and all non-detects "UJ". 

2.0 Holding Times 

• 

2.1 Have any Low Concentration semivolatile technical 
holding times, determined from the -d-at:e of 
collection to date of extraction, been exceeded? 

Technical Holding Time: Continuous liquid-liquid 
extraction of BNA samples must begin within seven days of 
the date of collection. Extracts must be analyzed within 
40 days from the extraction date. 

Table of Holding Time Violations 
(See Chain-of-Custody records) 

-. 

Sample 
ID 

Date 
Sampled 

Date Lab 
Received 

Date 
Extracted 

Date 
Analyzed 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES 

ACTION: If technical holding times were exceeded, flag all 
positive results as estimated (J) and sample 
quantitation limits as estimated (UJ), and document in 
the narrative that holdirig times were exceeded. If 
analyses were done. more than 14 days beyond holding 
time, either on the first analysis or upon reanalysis, 
the reviewer must use professional judgement to . · 
determine the reliability of thedata and the effects 
of additional storage on the sample results. At a 
minimum, all results should be qualified "J" but the 
reviewer may determine that non-dPtect data are 
unusable .(R). If holding times were exceeded by more 
than 28 days, qualify all non-detects unusable (R). 

NOTE: Contractual Holding Times: Extraction of water samples 
must begin within 5 days VTSR. All laboratory extracts 
must be an~lyzed within 40 days of the VTSR. 

ACTION: If contractual holding times were exceeded, document 
in the Dat~ Assessment under Contract Problems/Non
Compliance. 

NO 

NOTE: The data reviewer must note in the Data Assessment whether 
or not technical and contractual holding times were met. 

3.0 Deuterated Monitoring Compound Recovery (For.m II LCSV) 

3.1 Are the Low Concentration Semivolatile Deuterated 
Monitoring Compound Recovery Summaries (Form II 
LGSV -1 and-- LCSV: -2} ·- present and cem:plet-e - f-0F all 
samples? 

ACTION: Ask the TOPO to obtain explanations/resubmittals of 
any missing deliverables from the laboratory. If 
missing deliverables are unavailable, document the 
effect irt the Data Assessment. J 

3.2 Were outliers marked correctly with an asterisk? J1l 
ACTION: Circle all outliers in red. 

3.3 Were more than four, two from each fraction, of 
the sixteen (16) Deuterated Monitoring Compounds 
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STANDARD OPERATING PROCEDURE 

«EPA Region I I 
thod: CLP/SOW, OLC03.2 

~" : YES NO N/A 

(DMC's) recoveries outside their corresponding _ [ / j 
l i m i t s ? 

I f yes, were samples reanalyzed? JL_L _ . 

Were method blanks reanalyzed? _L_J_ _ 

ACTION: I f any DMC i s outside the re q u i r e d l i m i t s (See Table 

below), q u a l i f y t h e i r associated t a r g e t compounds (See 
Table below) as f o l l o w s : 

SEMIVOLATILE DMC AND THEIR ASSOCIATED TARGET COMPOUNDS 

Phenol-d5 

Benzaldehyde 
Phenol 

2 -Chloropheno1-d4 2-Nitrophenol-d4 Phenol-d5 

Benzaldehyde 
Phenol 

2-Chlorophenol Isophorone 
2-Nitrophenol 

b i s - ( 2 -
C h l o r o e t h v l ) e t h e r -
d8 

b i s - (2-
C h l o r o e t h y l ) e t h e r 

2,2'-oxybis(1-
Chloropropane) 

b i s ( 2 -
Chloroethoxy)metha 
ne 

4 -Me thvlpheno1-d8 4-Chloroaniline-d4 b i s - ( 2 -
C h l o r o e t h v l ) e t h e r -
d8 

b i s - (2-
C h l o r o e t h y l ) e t h e r 

2,2'-oxybis(1-
Chloropropane) 

b i s ( 2 -
Chloroethoxy)metha 
ne 

2-Methylphenol 
4-Methylphenol 
2,4-Dimethylphenol 

4-Chloroaniline 
Hexachlorocyclo

pentadiene 
3,3 1-Dichlorobenzidine 

Ni trobenz ene-d5 2,4-Dichlorophenol-d3 Dimethvlphtalate-d6 

Acetophenone 
N - N i t r o s o - d i - n -

propylamine 
Hexachloroethane 
Nitrobenzene 
2 , 6 - D i n i t r o t o l u e n e 
2 , 4 - D i n i t r o t o l u e n e 
N-Nitrosodiphenylamine 

• 

2,4-Dichlorophenol 
Hexachlorobut adi ene 
4 -Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenpl 
1,2,4,5-

Tetrachlorobenzene 
Pentachlorophenol 

Caprolactam 
1,1'-Biphenyl 
Dimethylphthalate 
D i e t h y l p h t h a l a t e 
D i - n - b u t y l p h t h a l a t e 
B u t y l b e n z y l p h t h a l a t e 
b i s (2-

E t h y l h e x y l ) p h t h a l a 
t e 

D i - n - o c t y l p h t h a l a t e 

Date: July , 2001 
SOP HW-13, Revision 3 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: July , 2001 

M_e_t_h_o_d_:_c_L_P_I_s_o_w_, _o_L_c_o_3_. 2 _________________ s_o_P_HW __ -_1_3_,_Revi sion _ 3. . 

YES NO N/A 

Fluorene-d10 Anthracene-dlO Pyrene.;.dlO 

Dibenzofuran Hexachlorobenzene Fluoranthene 
Fluorene Atrazine Pyrene 
4-Chlorophenyl- Phenanthrene Benzo(a)anthracene 

phenyl ether Anthracene Chrysene 
4-Bromophenyl-

phenyl ether 

Acenaphthylene-d8 4~Nitrophenol-d4 Benzo(a)pyrene-dl2 

. Na.phthaJ. ene 2:-I:-1 itro;=miLine . Benz0(h~fl~~~3nthene 

2-Methylnaphthalene 3-Nitroaniline benzo(k)fluoranthene 
2-Chloronaphthalene 2,4-Dinitrophenol Benzo(a)pyrene 
Acenaphthylene 4-nitrophenol Indeno(1,1,3-cd)pyrene 
Acenaphthene 4-Nitroaniline Dibenzo(a,h)anthracene. 

Benzo(g,h,i)perylene 

4,6-Dinitro-2-
methy1pheno1-d2 

4, 6.-Dini tro- 2-
methyl phenol 

SEMIVOLATILE DEUTERATED MONITORING COMPOUND LIMITS 

COMPOUND ~ 
0 RECOVERY 

-----1--PhenoL::dS __ ··-··-· "" --·-- ·---------- -----·-··- . ···----·· ····--·· ··-----·-· ···---- 1--·-·-·------------------------lD.-=ll.O.~----· ----- ---------- --·- ····-····· -------·-·-·- ,. -· 

bis- (2-Chloroethyl)eth~r-d8 41-94 

2-Chlorophenol-d4 33-110 

4-Methylphenol-d8 38-95 

Nitrobenzene-d5 35-114 

2-Nitrophenol-d4 40-106 

2,4-Dichlorophenol-d3 42-98 

4-Chloroaniline-d4 8-70 
·- ..... .. . ... --·· 

Dimethylphthalate-d6 62-102 
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STANDARD OPERATING PROCEDURE 

~PA Region II Date: July , 2001 
SOP HW-13, Revision 3 ~~hod: CLP/SOW, OLC03.2. 

YES NO N/A 

Acenaphthylene-d8 49-98 

4-Nitrophenol-d4 9-181 

Fluorene-d10 50-97 

4,6-Dinitro-2-methy1phenol-d2 53-153 

Anthracene-d10 55-116 

Pyrene-dlO 47-114 

Benzo(a)pyrel'le-d12 ......... .,. ., ... ,_· 54-120 

• 

3.5 Are there any transcription/calculation errors_ 
between raw data and Form II? 

ACTION: .If large errors exist, ask the TOPO to obtain an 
explanation/resubmittal from the lab, make any 
necessary corrections and note errors in the Data 
Assessment. 

. . 

ACTION: 1. For any recovery greater than the upper limit: 

NOTE: 

a. Qualify "J" all positive .associated target compounds 
b. Do not qualify associated non-detects. 

2. For any recovery less than the lower limit: 

a. Qualify "J" all positive associated target compounds 
.b. Qualify "UJ" all non-detects if recoveries are ;:::: 10% 
.. e.~<::::~.Pt. tQI:_ 1.::-:~_h_:l,.Q~_9aniline-d4 and. 4 -Ni trophenol-d4. 

c. Qualify "R" all non-de-tect-s-·if"'.recoverTes ___ are·-<(-·ia% 
except for 4-Chloroaniline-d4 and 4-Nitrophenol-d4. 

d. For 4-Chloroariiline-d4 and 4-Nitrophenol~d4 
qualify "R" all rion-detects if recoveries are less. 
than their lower limit. 

Up to four DMC's (two per fraction) per sample may fail to 
meet the recovery limits (SOW OLC03.2, sec. 11.6.4, 
p. D-34/SV). As per SOW, any sample that fails the technical 
criteria, must be reanalyzed (sec. 11.7.4 p. D-35/SV) . 

ACTION: Note in the Data Assessment under Contract Problems/ 
Non-Compliance if he Lab did not perform reanalysis. 

4.0 Laboratory MS/MSD (For.m III LCSV) 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

4.1 

4.2 

Is the Semivolatile MS/MSD Recovery Form (Form 
III LCSV) present? 

Was the MS/MSD analyzed at the required frequency 
(once per SDG, or every 20 samples)? 

YES 

ACTION: If any MS/MSD data are missing; take action as 
specified in 3.1 above. 

ACTION: No action is taken on MS/MSD alone. However, using 
professional judgement, the Validator may use the MS 
apd MSD .results in co:r.ju:1ctic,... ~,·•it:b.. · -:::tl:er QC c:,:·itE:.Lia 
and determine the need for some qualification of·the 
data. 

5.0 Blanks (For.m IV LCSV) 

5.1 Is the MethoCJ. Blank Summary Form (Form IV LCSV) 
present? 

/ 

ri 
5.2 Frequency of Analysis: For the analysis of Low 

Concentration semivolatile TCL compounds, has a 
method blank been analyzed and reported .for each~ 

5.3 

SDG, every 20 samples or each extraction batch, / 
whichever is more frequent? lCl 

Was a Low Concentration semivolatile 
analyzed for each GC/MS system used? 
page D-36/SV, section 12.1.2.2) 

method blank 
(See SOW 

ACTION: If any method blank data are missing, ask the TOPO to 
··· · · · ···· - -- · ··· ·· ·· - - · obta-in-an--e-x-p-l-anat:-i-enfr-e-su.smi-t.t;-a-l--f-:t:Gm-:--t.he--l-abo.:rat..ocy .. 

5.4 

If method blank data is unavailable, reject (R) all 
associated positive resuits. However, the data 
reviewer may, based on professional judgement, 
substitute field blank data for missing method blank 
data~ 

The validatbr should verify that the correct 
identification scheme for EPA blanks was used. (See SOW 
page B-3 0, section 3. 3. 7. 3 for more information.) i 

! 
Was the corr~~t identification scheme used for 
all Low Concent:r.-c;tt .. ion .Semivolatile blanks? 
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STANDARD OPERATING PROCEDURE 

A;PA Region II 
~thad: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES NO N/A 

ACTION: Contact the TOPO to obtain corrections from the lab~ 
or make the necessary corrections. Document in the 
"Contract Problems/Non-Complianc~ section of the Data 
Assessment all corrections made by the validator. 

5.5 Chromatography: Review the blank raw data -
chromatograms (RICs), quant reports or dat~ 
system printouts a:hd spectra. Is the " 
chromatographic performance (baseline stability) 
acceptable for each instrument? 

~ ...... ·-~· . •' 

ACTION: Use professional judgement to determine ·the effect on 
the data:.· 

5.6 Are all detected hits for target compounds less 
than the CRQL for that analyte in all method 
blanks? 

Exception: Phthalate esters must be less than five times 
(5X) the CRQL. 

6.0 Contamination 

• 

NOTE: 

6.1 

6.2 

"Water blanks", "drill. blariks" and "distilled water 
blanks" are validated like any other sample and are not 
used to qualify the data. Do not confuse them with the· 
other QC blanks discussed below. 

Do any method blanks have positive results (TCL , 
and/or TICs) for Low Concentration Semivolatiles? JLi. 

Do any field/rinse blanks have positive results 
for Low Concentration Semivolatiles (TCL and/or 
TIC)? 

ACTION: Prepare a list of the samples associated with each of 
the contaminated blanks. (Attach a separate sheet.) 

NOTE: All field blank results associated with a particular group 
of samples (may exceed one per case) must be used to 
qualify data. Blanks may not be qualified because of 
contamination in another blank. Field blariks must be 
qualified for. surrogat.e_, .sp_ect.ral_, instJ;\ltn~Ilt p~rf.Q;r:-IT\~!1<:::.~ 
or calibration QC problems. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: July , 2001 

M_e_t __ h_o_d_: __ c_L __ P_J_s_o_w_, ___ o_L_c_o_3_._2 __________________________________ s_o_P __ HW ___ -_1_3_, __ Revision 3~ 

YES NO N/A 

ACTION: Follow the directions in the table below to qualify 
TCL results due to contamination. Use the largest 
value from all the associated blanks .. If.gross· 
contamination exists, all data in the associated 
samples should be qualified as unusable (R) . 

NOTE: When applied as. described below, the contaminant 
concentration in these blanks is multiplied by the sample 
dilution factor. 

For: 
Flag sample result 
with a "U" when: 

. Report CRQL & 

qualify "U" when: 
. No qualification 
needed when: 

Common Sample cone. is Sample cone. is Sample cone. 
Pthalate- > CRQL, but·< 5x < CRQL and < 5x > CRQL and > 
Esters blank value. blank value. blank value. 

Other Sample cone. is Sample cone. is Sample cone. 
Conta- > CRQL, but < lx < CRQL and < lx > CRQL and > 
minants blank value. blank value. blank value. 

NOTE: Analytes qualified "U" for blank contamination 
are still treated as "hits" when qualifying for 
calibration criteria. 

ACTION: For TIC compounds, if the concentration in the sample 
is less than five times the concentration in the most 
contaminated associated blank, flag the sample data 

. ·"R'!;---unusabl-e. -

6.3 Are there field/rinse/equipment blanks associated 
with every sample? JLl 

ACTION: Note in the Data Assessment that there is no 
associated field/rinse/equipment blank. 

Exception: samples taken from a drinking water tap do 
not have associated field blanks. 

7.0 GC/MS Instrument Performance Check (Form V LCSV) 
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STANDARD OPERATING PROCEDURE 

uAA Region II 
M~od: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revis~on 3 

YES NO N/A 

7.1 

7.2 

7.3 

Are the GC/MS Instrument Performance Check Forms 
(Form V LCSV) for Decafluorotriphenylphosphine 
(DFTPP) present? 

Are the enhanced bar graph spectrum and 
mass/charge (m/z) listing for the DFTPP provided 
for each twelve hour shift? 

/ 
I 

Has an instrument performance check solution been 
analyzed for every t:v.rel ve hours of sample 
analyses per instrument? l1l 

ACTION: List samples, date, time and instrument ID for which 
no associated GC/MS tuning data are available. 

SAMPLE ID DATE TIME INSTRUMENT ID 

ACTION: If lab cannot provide missing data, reject (R) all 
data generated outside an acceptable twelve hour 
calibration interval. 

7.4 Have the ion abundances been normalized to m/z 
-1-98?· ....... 14· 

NOTE: All ion abundance ratios must be normalized to m/z 198, 
the nominal base peak, even though the ion abundance of 
m/z 442 may up to 110% that of m/z 198. 

ACTION: If mass assignment is in error, flag all associated 
sample data as unusable (R) . 

7. 5 Have the ion abundance criteria been met for each j 
instrument used? lll 

~ ACTION: If ion abundance criteria are not met, professional 
Judgem~n:t m9oy l:?e _ a,p_p_Jj,ecl to determine to what extent 
the data may be utilized. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES NO N/A. 

7.6 Are there any transcription/calculation errors 
between mass lists and Form Vs? (Check at least 
two values but if errors are found, check more.) I, 

.lil -

7.7 Is the number of significant figures for the 
reported relative abundances consistent with the 
number given for each ion in the ion abundance 
criteria column on Form V LCSV? 

ACTION: If large errors exist, notify the TOPO to obtain an 
explanation/resubmittal, make necessary corrections and 
document effect in data assessments. 

7.8 Is the spectrum of the mass calibration compound 
acceptable? 

ACTION: Use professional judgement to determine whether 
associated data should be accepted, qualified or 
rejected. 

8.0 Target Compound List (TCL) Analytes (For.m I LCSV) 

8.1 Are the Organic Analysis Data Sheets (Form I LCSV-1, 2) 
present with required header information on each page, for 
each of the following: 

j 

a. Samples and/or fractions as appropriate? rtl 

b. Laboratory Control/MS/MSD Samples? _Ll 

-~---== 
8.2 Are the Low Concentration Semivolatile reconstructed ion 

chromatograms, the mass spectra for the identified 
compounds, and the data system printouts (Quant Reports) 
included in the sample package for each of the following: 

a. Samples and/or fractions as appropriate? 

b. Laboratory Control Sample(s) and MS/MSD? . 
c. Blanks 

ACTION: If any data are missing, take action as specified in 
3.1 above. 

39 

• 



I I !J 

STANDARD OPERATING PROCEDURE 

•
PA Region II 
hod: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

• 

YES NO 

8.3 Is chromatographic performance acceptable with respect to: 

Baseline stability? 

Resolution? 

Peak shape? 

Full-scale graph (attenuation)? 

Other: ? 

ACTION: Use professional judgement to determine the 
acceptability of the data. 

8.4 ·Are the lab-generated standard mass spectra of 
identified Low Concentiation semi~olatile 
compounds present for each sample? 

_0 
~-

j 

~ 
/ 

ci 
.u_ 

ACTION: If any mass spectra are missing, take action specified 
in 3.1 above. If lab does not generate their own 
standard spectra, make note in "Contract 
Problems/Non-Compliance". If spectra are missing, 
reject the reported result(s). 

8.5 

8.6 

8.7 

Is the RRT of each reported compound within 
± 0. 06 RRT units of the standard RRT in the 
continuing calibration? 

Do sample and standard relative ion intensities 
agree within ± 20%? 

ACTION: Use professional judgement to determine the 
acceptability of the data. If it is determined that 
incorrect identifications were made, all such data 
should be rejected (R) flagged "N" (Presumptive 
evidence of the presence of the compound) or changed 
to not detected (U) at the calculated detection limit . 
In order to be positively identified, the data must 
compiy -wi-th--the---qual--i-tative --iden-t:-i-fi-eation--e:r:-i-ter:i-a -
listed in SOW section 11.1, page D-29/SV. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES NO N/A. 

ACTION: When sample carry-over is a possibility, professional 
judgement should be used to determine if instrument 
cross-contamination has affected any positive compound 
identification. 

9.0 Tentatively Identified Compounds (TIC) 

9.1 Are all_Tentatively Identified Compound Forms 
(Form I LCSV-TIC) present; and do listed TICs 
include scan number or retention time, estimated 
concentration and •iJN" gual1fier? 

9.2 Are the mass spectra for the tentatively. identified 
compounds and associated "best match" spectra included in 
the sample package for each of the following: 

a. Samples. and/or fractions as appropriate? 

b. Blanks? 

Ll 

Ll 

ACTION: If any TIC data are missing, take_action specified in 
3.1 above. 

ACTION: Add "JN" qualifier to all chemically named TICs. 

9.3 Are any TCI,. compounds (from any fraction) listed 
as TIC compounds (example: 1,2- dimethylbenzene 
is xylene a VOA TCL and should not be reported as 
a TIC)? 

ACTION: Flag "R" any TCL compound listed as a TIC . 
. ... -·-··-·········-- ----------·--·--·-··-· -·· -- -----~.~-- -------------------·--·---- --.---··-"'"' ______________ ---- ··----···-· -----· ·-----

9.4 Are all iqris present in the reference mass 
spectrum wi_th a relative intensity greater 
than 10% also present in the sample mass 
spectrum? 

9.5 Do TIC and "best match" standard relative ion 
intensities ·agree within ± 20%? 

ACTION: Use professional judgement to determine the 
acceptability of TIC identifications. If it is 
determined that an incorrect identification was made, 
change--identif.i-oa-t.ion- -tG- -··'·'-unknown-"-----Gr- t.o . .some --less
specific identification (example: "C3 substituted 
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STANDARD OPERATING PROCEDURE 

~EPA Region II 
~hod: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES NO N/A 

benzene") as appropriate. In order to be positively 
identified, the data must comply with the criteria 
listed in SOW section 11.2, page D-30/SV. 

Also, when a compound is not found in any blank, but 
is a suspected artifact of a common laboratory 
contaminant, the result should be qualified as 
unusable (R). Common lab contaminants could be solvent 
preservatives, such as Cyclohexene. Related by-products 
include Cyclohexanone, Cyclohexano1, Chlorocyclohexene 
and Chlorocyclohexanol. Aldol reaction products of·. Acetone 
include 4-hydroxy-4-methyl-2-pentanone~ 4-methyl-2-penten
-2-one, and 5,5-dimethyl-2-(SH)-furanone. 

10~0 Compound Quantitation and Reported Detection Limits 

• 

10.1 Are there any transcription/calculation errors in 
Form I results? Check at least two positiv~ 
values. Verify that the correct internal 
standard, quantitation ion, and.RRF were used to 
calculate Form I result. Were any errors found? 

10.2 Are the CRQLs adjusted to reflect sample 
dilutions? 

ACTION: If errors ar_e large, notify the TOPO to obtain an 
explanation/resubmittal, make any necessary 
corrections and document effect in data assessments. 

ACTION: When a-sample is analyzed at more than one dilution, 
the .. J.Q~~et. __ C.F..O~e are used (unless a QC exceedance 
dictates the use --~f--th.~---highei-cR:ot da-fa··r:rom.Elie· 
diluted sample analysis) . Replace concentrations that 
exceed the calibration range in the original analysis 
by crossing out the "E" and it's associated value on 
the original 'Form I and substituting the data from the 
analysis of the diluted sample. Specify which Form I 
is to be used, then draw a red " X" across the entire 
page of all Form I' s .that should· not be used, 
including any in the summary package . 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: July , 2001 
Method: CLP/SOW, OLC03.2 SOP HW-13, Revision 3 

-----=-====-=-----------------------------------------------Y-E--8 NO N/A~ 

11.0 Standards Data (GC/MS) 

11.1 Are the Reconstructed Ion Chromatograms, and data 
system printouts (Quant, Reports) present for · · ( 
initial and continuing calibration? lll 

ACTION: If any calibration standard data are missing, take 
action specified in 3.1 above. 

12.0 GC/MS Initial Cali~ration (For.m VI LCSV) 

12.1. Are the Initial Calibration Forms (Form VI LCSV-1 
& -2) present and complete for the Low 
Concentration Semivolatile fraction at 
concentrations of 5, 10, 20, 50 and 80 ug/1? 

NOTE: Seven compounds, 2,4-Dinitrophenol, 2,4,5-Trichlorophenol 
2-Nitroaniline, 3-Nitroaniline, 4-Nitroaniline 
4-Nitrophenol, 4,6-Dinitro-2:..methylphenol, require 
c~libration at 20, 50, 80, 100 and 120 ug/1. 

ACTION: If any calj_bration standard forms are missing 1 take 
action specified in i.1 above. 

NOTE: There are nineteen (19) semivolatile compounds (see 
Table below) which are poor performers. The RRF for 
these compounds must be greater than or equal to 0.01 
The %RSD must be less than or equal to 50%. The %RSD 
must be less than or equal to 30% for 2 1 4-Dinitrotoluene

1 

2 -Ni trophenol ~ and 2 I 4 -Dimethylphenol 1 . and less than 
or equal to 20.5% for all other compounds and DMC 1 s. 

SEMIVOLATILE COMPOUNDS WITH POOR RESPONSE 

SEMIVOLATILE COMPOUNDS 

2,2'oxybis(1-Chloropropane) Benzaldehyde 

4-Chloroaniline Pentachlorophenol 

Hexachlorobutadiene 4-Nitroaniline 

Hexachlorocyclopentadiene 4 1 6-Dinitro-2-methylphenol 

2-nitroaniline N-Nitrosodipheny::Lam_ine 

3-nitroaniline 3 1 3'-Dichlorobenzidine 
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STANDARD OPERATING PROCEDURE 

•
PA Region II 
hod: CLP/SOW, OLC03.2 

Date: July , 2001 
SOP HW-13, Revision 3 

YES NO N/A 

2,4-Dinitrophenol 4-Chloroaniline-d4 (DMC) 

4-Nitrophenol 4,6-Dinitro-2-methylphenol-d2 (DMC) 

Acetophenone 4-Nitrophenol-d4 (DMC) 

1 .....:aprolactam 

• 

12.2 Are response factors stable (%RSD ~ 20~5, ~ 50 
for poor performers and ~ 30 for 2,4- , 
Dinitrotoluene, 2-Nitrophenol, and 2,4-
Dimethylphenol) for Semivolatiles over the entire 
concentration range of the calibration? -~ · 

ACTION: Circle all outliers in red. 

NOTE: Although 24 Low Concentration semivolatile. compounds 
have a minimum RRF and no maximum %RSD; the technical 
acceptance criteria are the same for all analytes. 

ACTION: If the %RSD exceeds the above criteria, qualify 
positive results for that analyte "J" and non-detects 
using professional judgement. When %RSD > 90%, flag 
all non-detects for that analyte "R", and positive 
hits as "J". 

NOTE: Analytes previously qualified "U" due to blank 
contamination are still considered as "hits" when 
qualifying for calibration criteria. 

12.3Are any RRFs 

ACTION: Circle all outliers in red. · 

ACTION: If any RRF < 0.05, or < 0.01 for poor performers: 

1. Flag "R" all non-detects. 

2. Flag "J" all positive results. 

12.4 Are there any transcription/calculation errors in 
the reporting of, RRFs, RRFs or % RSD values? 
(Check at_lea,st two values but if errors are 
found, check more.) 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, OLC03.2 

Date: July 
SOP HW-13, 

1 2001 
Revision 3 

YES NO N/. 
ACTION: If errors are large, take action as specified in 

section 3.1 above. 

NOTE: Contract Reauirements: The SOW allows up to four (see sec. 
9.3.5.4, p. D-21/SV) of the required analytes to fail 
contractual %RSD or RRF criteria, provided the %RSD is ~ 
40.0 and RRF is ~ D.010. (See Table D-4, page D-48, 49/SV 
and analytes marked with a 11 * 11 on Form VI LCSV for a list 
of required analytes and contractual criteria. 

ACTION: If more than four analytes fail %RSD or RRF criteria, 
document in the Data Assessment under Contract · 
Problems/Non-Compliance. 

13.0 GC/MS Continuing Calibration (For.m VII LCSV} 

13.1 Are the Continuing Calibration Forms (Form 
LCSV-1 & -2) present and complete for the 
semivolatile fraction? 

13.2 Has a continuing calibration standard been 
-analyzed for every twelve hours of sample 
analysis-per instrument? 

VII J 
/ 

_til_ 
ACTION: List below all sample analyses that were 

twelve hours of a continuing calibration 
each instrument used. 

not within 
analysis for 

-~- ... ··--- .... ··- --·-· ----·-- ·········-·· -- .. ·····--- ---· ------------···· -------·---------- -----------·-···-----------·-· -- ·-- ... ACTt-oN:-rr-aii:Y fOrms are missing or no cont.inuing calibration 
standard has been analyzed within twelve hours of 
every sample analysis, notify the TOPO to obtain 
explanation/resubmittals. If continuing calibration 
data are not available, flag all associated sample 
data as unusable (R) . 

13.3 Do any semivolatile compounds have a %D between 
the-initial RRF and continuing RRF which exceeds 
the ± 25.0% criteria? 

ACTION: Circle all outliers i-n red. 
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STANDARD OPERATING PROCEDURE 

•
EPA Region II · 
thod: CLP/SQW, OLC03.2 

Date: July , 2001 
SOP HW~l3, Revision 3 

YES NO N/A 

ACTION: Qualify both positive results and non-detects for the 
outlier compound(s) as estimated (J). When%[) is> 
90%, reject all non-detects for that analyte (R) 
unusable and positive results "J". 

13.4 Do any semivolatile compounds have a RRF < 0.05, 
<0.001 for the poor performers? 

ACTION: Circle all outliers with red pencil. 

ACTION: If the RRF is < 0.05, < 0.01 for the poor performers, 
qualify associated positive·results estimated (J) and 
non-detects unusable (R) . 

13.5 Are there any transcription/calculation errors in 
the reporting of continuing RRFs or %D between 
initial RRFs and continuing RRFs? (Check at . 
least two values, but .if errors are found check 
more.) 

ACTION: Circle errors with red pencil. 

ACTION: If errors are large, notify the TOPO to obtain 
explanation/resubmittals, make any necessary 
corrections and document the effect in the data 
assessment. 

14.0 Internal Standards (Form VIII LCSV} 

14.1 Are the Internal Standard Area and RT Summary 
Forms (Form VIII LCSV-1 & -2) present and 
complete. for. the semivolatiie .fi-ac-tion?····. 

14.2 Are the internal standard areas for every sample 
and blank within the upper and lower limits (-50% 
to +100%) for each continuing calibration? 

ACTION: Circle errors with red pencil. 

ACTION: List all the outliers below. 

/ 

ill· 

Sample # Internal· Std Area Lower Limit ·Upper Limit • 
46 

1!3 



.. 

STANDARD OPERATING PROCEDURE 

USEPA Region II Date: July , 2001 

M_e __ t_h_o_d_: __ c_L_P_I __ s_o_w_, __ o_L_c_o_3 __ .2 _________________________________ s_o_P __ HW ___ -_1_3_, __ Revision 3 4lt 
YES NO N/A 

ACTION: 1. If the internal standard area count is outside.the 
upper or lower limit, flag all positive results and 
non-detects quantitated with this internal standard 
"J" and "UJ", respectively. 

2. Do not qualify non-detects associated with Is areas 
> 100%. 

3. If the IS area is< 50%, qualify all associated 
non-detects estimated "R". 

INTERNAL STANDARDS ACTIONS FOR SEMIVOLATILES 

CRITERIA ACTION 

Detected Associated Non-Detected Associated 
Compounds Compounds 

Area counts > 100% of "J" No Action 

Area 

12-hour standard 

counts < 50% of \\JU 

12-hour standard 

14.3 Are.the retention times of the internal standards 
within 20 seconds of the associated calibration 
standard? 

"R" 

·ACTION: Professional judgement should be used to qualify data 
· if the retention times differ by more than 20. seconds. 

15.0 Field Duplicates 

15.1 Were any field duplicates submitted for Low 
Concentration semivolatile analysis? 

ACTION: Compare the reported results for field duplicates and 
calculate the relative percent difference. 

ACTION: Any gross variation petween fi~1d duplicate :r:esvlts 
must be addressed in the reviewer narrative. If large 
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STANDARD OPERATING PROCEDURE 

•
PA Region II 

r hod: CLP/SQW, OLC03 .2 
Date: July , 2001 
SOP HW-13, ~evision 3 

• 

YES NO N/A 

differences exist, contact the TOPO to cohfirm 
identification of field duplicates with the sampler . 
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STANDARD OPERATING PROCEDURE 
US ~PA Region II 
M.od: CL:P/SOW 0LM03. 2 

Date: June !.996 
SOP HW~6, Rev~ l~ 

l.l 

PART C: PES~ICIDE/PCB ANALYSIS 

De t~e Traffic RepcrtsjCh~~n-c£-custo~y ~ecor~s· 
cr SDG Narrative indicate any Frotle~s with 
sample receipt, condition of the samples, 
analytical Froblems or special cir=u~s~ances 
affecting t!le quality of the ~ata? 

ACTION: If any sample analyze~ as a soil, c~~er ~ha~ 
TCLP, cont<:.~ns 50!'.> - S:O~.> ~·.ia-::er, a2.l ~=~a s~c:.:.l~ 

. ~.C'I'ION.: 

!:e quc.lified as es~i:nc~eC "3 11
• ::. c. ~ci~ 

sample, ct~er than TC~?, c=~~ains ~ere t~a~ SO% 
wc.te=, 
"R" . 

a~l Cata s~culC Ce 

, ,..... =-I"'"" ____ , 

C .. ,;::. 1 i .:. .; cr -"'""'-------

melte~ upcn arrival a~ che la~cra~cr~, a~c -::~e 
... """'Ce,_==--··-r=: of' .. :.,o c~-~~ =.,.. ··-c:: c.l ::.v-.,..~,.; >. ~ "~ '"' .._ __ ._,_ --"----- - \...o..- _.._ ___ WC.- --- C.--- -'...1 \.,../ 

flag all positive results "J" ar.d all non-. 
C.etects. "UJ". 

AC'I'ION: Check aqueous extracticn log fer samp~e pE, 
adjustment was needed, it shculd have been 
noted in the SDG Narrative. If mere 
in::cr:nat.ion is needed,· noti ::y the w~..:··! t::; 
c::::nt.ac~ the lal::. 

'. o E:oldincr Ti.mes 

Ea·ve ·· ari"- tS~c:"ff;--Dr6- t-;;.:;:...;.., ~ . .:.:.;·;- "r1cYX; :,e:· t i:::ies, 
.! ---- - -- --····--~- • -'--· -~ 

dete~ined f=crn date cf ccllecticr. to date cf 
ex~racticn, been exceeded? 

NCTE: T0 chnica1 Hold~~c Tirnec: Wa~er anC. sci! sa~;les 
fer PEST/?C3 ~nalvsis ::nus~ be ex~=ac~ed within 7 
.. _, . .:: ....... ·-~.::) .. ..:: 1 1 ~r-~ i 1='"·,--- .;.. . ,c:::- ..__ 
c~/s OL ~ne ac~- CL co~---~-cn. -~--=c-s mu_~ -= 
ari~lyzed within 40 days cf the C.ate ex~=actior.. 

AC':'ION: 

• 
flac 

positive res-:.!lts as es~i::na~ed ".I" ar.c sam;l-= 
quan-citatic.~ li:nits "U.7". anC. C.cc':.!::ten-c in the 
narrative t~a-c holding cimes were exce-=~e~. 
analvses were done mere than 14 days teycnC. 
hol ·~ ~· ei-~e~ en ~~e :;~-- -n-lvc~c cr a_n<; ~.!.me, -~-· _ '-·1 ~...:._.::~ c .c-~ ___ _ 

upon re-analysis, the reviewer mus~ usa 
prcfessicnal judgeme~~ t:::: determi~e tje 

...!: 

- 1 1 c __ 

Y~S NO NjA 

./ _,. __ ! 



STANDARD OPERATING PROCEDURE 
US EPA Region II 
Method: CLP/SOW Ok~03.2 

Date: -June 1996 
SOP HW-6, Rev. l~ 

Y!:S NO N;. 
reliability of the data and the effects cf 
additional storace on the samole results. At a 
mini!!lum, all t~e~data should at least be 
qualifiec 11 J 11

, but the revie~·ie!:" may dete:=::.ine 
that non-detec~s a~e unusable "R"~ 

Tab1e of Hold;ncr T~me v;olations 
(See Chain-of-Custody Records) 

Sample 
Analyzed 

Sa:mole 
Mat::-ix 

Date 
Sampled 

Date Lab 
Received 

Date 
Ex~:::-ac"ted 

NOT~: Ccntrac~ua1 Hcld;ncr Tirnee: Extrac~ion of wate~ 
samples must be completed wi t~in :; days VTSR •. 
Soil/sediment· samples must be ext::::-acted \·lithin 10 
days of VTSR. This requirement does not apply to 
Pe.!"for::Iance- Evaluation (PE) samples. Ext:::-acts of 
water and soiljsediment samples must be analyzed~ 
within 40 cays follotving sta~ of ext:::-action. 

ACTION: If contrac~ual holding times are exceeded, 
doc~ent in the Da~c. Assess~ent and orsanic 

-Recional Data Assesswent Summarv for:n. 
~ ' -

NOTE: .. 'l'h.e__data.rav..i-ewer.--.mus:t .no-ta --i-n the---Da-t-a----··--· 
Assess~ent whet~e!:" cr not technical and 
contractual holding times were met. 

3.0 Sur,..ocate Recove~ (:?or.n IIl 

3.1 

3.2 

Are the PEST/~C3 Su::::-:::-ogate 
(Fa~ II) present f~r ec.c~ 
matrices: 

a. Low Wate!:"? 

b. Soil? 

Recove.!"y Summaries 
- t• f 1 1 ' a:r :1e a __ owl.ng 

Are all the PEST/PCS samples listed on the 
appropriate Surroga~= Recovery Summary for e=ch 
of the following ma~:::-ices: 

- 4J 

r 1 -

0 --.::::o . c.'--

)...nalyzec 



STANDARD OPERATING P~OCEDURE 
US EPA Region II 
~11Jod: CLP/SOW OL~03.2 

Date: June ~996 
SOP EW-6, Rev. ~2 

• • 

c.. LC\v Wc.tel:"? 

b. Soil? 

;.C':'!ON: C:::nt~ct t!"le W~.11 t::: c!::tain an ex;::lc.naticn cr 
'!"":s·,~mi -... · -.... · -= 1 o-F· "'""V n i "'"'.; nc ·de 1 i ve.,..-=;...' "'5 f'--rn 
-~ ......_ - -- - t;..;O...I..r._ • ----·- -~ ----- ---

t!1e laboratory. I::·missing cel.iverai:les c.::-e 
unc.vaila.i:::le, coc'..lme!1:c t~e effec:: in the :)c::::a 
.~_sscss:uent. 

~vere cutliel:"s . . C -r-=..-...: 1 v - ----- .... 

ACT!ON~ c.:r~le all outliers ~i::~ re~ ce~c~~. 

""':: ... -. "":' we::-e su::-rcgate recoveries of TCX cr DC5 cu::si~e 
of t!le c:::nt::-ac~ speci::icaticn fer any sample, 
met~cc blank or s~l=~= c~ec.~-up t:~nk (30-:50%)? 

ACT:ON: !n t~e absence cf cc.trix interference, 
(;:tlc.lificaticn of t:-J.e de.::.::. is D.£;. re~uired in t.::e 
following three sit~a:cions: 

l. 

2. When one su.,..~ocate en one co 1 umn wa~ ou~sice 
(eit~er above or be!cw) the con::::-ac~ limits but 
a~cve lO%. 

When the same "'u~-:::cc.te en bc~h c~lumn"' is 

If t~e ~c.me su.,..~ocate-cn-bcth c~!umn~ -t~ ~€It~· 
the contract limit tut above 10%, c~eck 
c~rc~at:::grams fer i~terfe~ence. The ~eviewe::- mav 
use professional j~cqenen:c, anc qual~::y c~:y 
-~c"'e an-1,·-~c ~;~~c~ elut= in t~~ ~=~~on -~ ~~o 
I._.., ... - C:.-.f ..___ tv ... _ ... - - - ..... - .. --:- -- \,. ... -

G ~ c:..,:_,....m--,.... ,.---:-n ··n~ ---...... • ........... c.;....-...g_=.~ •• '" :::;:_:: 

If th= same su::-r=c.::.~e 
the con~:.ract limit ~u:c 
in~= .... ~P~e~co) c'u-··~~ -· ._ __ .o. -- ·' - I - C.---. 
h.:.ts "J" (esti..mc.':e~) . 

c:1. tccj c=:urn~"' is !::elcw 
above 10% (~::en nc 
ncn-detec::s and pcsiti~e 

If reccveries for tech sur-cc~tec en co~:~ c:::l~~ns 

are below the ccnt=~c:: limit bu~ a~cve 10~, f:ac 
positive results and ncn-detec~s fer t~c.t sc.m9l~ 
"J". 

Y:::::s NO N/A .· 

_j' 
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US EPA Region II 
Method: CLP/SOW 0~~03.2 

STANDARD OPERATING PROCEDURE 
Date: June ~996 

SOP HW-6, Rev. ~1 

Y:::!S NO N,. 
I£ rec~veries are above t~e cont~ac~ limit f=r 
both ~urrccrates on ccth coiumnc, t~en qua~ify 

positive values "J". 

If beth surrocates en one c~lu:::n a.:::-e bel=:.; t~e 
c:::mt::-ac"t limit but a.Ccve 10%, then use t.he cata 
f1:"oin t!le other column, orovidinc ba-.:h. su::-r::cates 
on that column are within cont::::-~ct limits .. ~The 
valicator must check f~om whic~ colma~ t~e 
concent::::-ation is reported fer e.ac!'l analyte. If 
the value is reported f~om the failed co~'..Um, 
then c::::-oss it out and use the value from t~e 
cthe1:" c=lunm. Docwne!'lt t~is .. c::.ang'= i.!"!. t::-~c Cc;.:c. 
~.ssess:l!le!'lt. 

I.f rec::ve~v is below 10% fer e; ther sur!"ccat: ·-On 
anv c::iumn, qualify pcsitive results !!Jii anc flag 
non-detects "R". 

3. 5 · We!"e st::::-::::-cgate retention ti!!les CRT) within tie 
wi.ndm;s established du::::-ing the initial 3-pci:lt 
analysis cf Individual S~.andard Mixtu!"e A (see 
Fe~ VI ?est-1)? 

AC':'ION: If the RT limits are net met, positive res-..rlts 
and ncn-detects for that sample may be 
quali:fied:unusable, "R", based en professional. 
j udge!!lent ~. 

3. 6 A=e t!le::-e anv t::::-anscri::tion;calculaticn 
between raw data and Fen II? 

e ..---.,..
--'--~ 

ACTION: T-'= la---e e.,..ror evi S._ C,...n ... aC.._ -~e r-~M ._,... -~ -~ _ s -·- ""'"'' - '- .._ '-•~ .. v ... _ '-~ 

L .. 

. ql::ltain -.an. cexplana-tion--or ~e-su-bm:i-~tal-·--of-· 
cor:::~ed deli verables from the la.l::cratcr-_.r. 
Make any necessary c~r::::-ections and document t~e 
effect in the Data· Assessment. 

4. a Matrix Snikes C?cr:n III} 

4.1 

4.2 

Is the Mat::::-i~ Spike/Mat::::-ix Spike Duplic~te 
Reccverv Form (Fa~ III) present? - ' 

Were mat::-ix scikes analv:ed it the recuire~ 
freauenc1 far· each of t;e following mac::::-ices 
' ( on€" Ms;£.c:n must be per:f:Jr:ned for every 2 0 
samcles of sim'lar matrix cr ccncentra<:ion - - . 

level) : 

a. Low Water? 

•:::: ..., -

• 

• 
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STANDARD OPERATING PROCEDURE 
OS EPA Reaion II 
.hod: CL:P/SOW OL'\103. 2 

Date: June ~996 
SOP HW-6, Rev. ~~ 

b. Scil? 

.":.C'l'ICN: If ar.y 
ac~ion 

!11 ---;.., 
c:.-- -·· 

4. 3 

~-4 

Ecw many PEST/PC3 

.:e
o fi 7.-- : 

cut of 1-2 

out of 6 

data are missing, 
:; . 2 c..!Jcve. · 

take 

c::-i ,.,.~ 
-~-·"\a- rec~veries are outsiCe _gc 

cut of 12 

outside QC limits~ 
//1 

Sc,4) 

;::___ CUi: cf 6 

ACT:ON: No ac~i~n is take~ en MS/MSD dct~ alone. 
ncweve=, using infcr::neC. pro.fessicnal j udge:::1e.r:~, 
the data reviewer may use the ~c.t=ix spike and 
matrix spike duplic~~e resuli:s in conjunc;:icn 
wi~h cthe~ QC c~i~:ria and deta~ine the nee~ 
for scme auc.lificaticn of the data. 

5.0 Blanks (?c~ !7) 

5.1 

YES NO 

r 

r/, 
- -----··---·-·· 

5.2 Fr=>cuenc.r of ;.._nal vc:: ~ c:: Ec.s a reagent;methcd bl"a::k 
been ana1'f70~ ~or e~c~ ~~G eve~r ?Q samMlcc::c~ -· • ------ -.Jr.-- I --- ••!-'--- -
similar mc.t=ix and c:ncen;:=aticn level or eac~ 

ACTION: I£ any blank data are ;nissinc;, ;:.:.ke act:ion as 
s~ecified above in sec;:ion J.2. If blank cata 
is not available, rejec-:: "R" a.!.! associat:C. 
pcsitive data. Hcwever, using professional 
judgement, t~e da;:a rev~=~e= may sutstitu~e 

• ' 5. J 

field blank da~3 f=r rn~ssing me~~cd blank da~a . 

A senar:;.te Fo~ IV shcu.!d be pr:sen;: if par;: cf 
an e:.::~rac;:icn ba t:::h resuired su.! f'.!= removal. I ::1 

such cases some sam;les will te l~s;::d en t~c 
blank s:...:.m.rna=:! .fcr:=:s - cnce unde:- t:=:.:: me<:hcd 

N/A 
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blar..k, and once under the sulfur c2.ean-uo blank 
(PCELK) • Was this addi tiona! bl:nk rat.; dat: and 
For:n rv submitted when required? 

.'\CT!ON: If sulfur clean-uo blank data and 
Fcr:n IV are missing, take acticn 
as specified in 3.2 above. 

5.4 Has a PEST/PCB instr..unent blank teen analyzeC. at 
t.!'le beginning of every 12 hr. pe~i.cd follc':.v"i.:l<; 
t.!'le initial calibration se~ence (minimum . 
c::mtract require!!lent)? 

ACTION: If any blank data are missins, 
specified.in section J.2 above. 

action as ·-

5.5 used 
-11 Pcs·;~cB blanks? cc-c ~-ce ~--_)~ s-r c:.__ -- "'- - . .. • ' o..Jt:::- !-'c..., """" - j c::::-. 
3. 3. 7. 3 of the SOW for furt~er infor::aticn.) 

ACTION: Contact t~e WPJ~ to obtain resubmi~~als o~ ~ake 
'-he 1"'"ecui 1"'"ca· c'"'r-:-ec+- i ens on t;.,c -J.·c.,......,s '-'-· - - --- .....,; - -- • ••- .-.u • 

5.6 

Dcc~ent in the Data Assessment under Contract 
P~cblem5/Non-Comnliance all ccr=ec~ions made bv 
the ;~lidator. · -

Chromatoaraohv: review the blank raw data -
chrcmatcgrams, guant. reports anc data system 
orintcuts. Is the chromatccrachic ce~for.na~ce 
·(b~~e11ne s~~~ili+-·•) ~cp e~~h ln~-p~~en+- · 

li.oio- -- '--...,---'-~ - - - • ... _..__ ............ '-

ac:::eptable? _ 

ACTION: Use professional juCgE~ent to Cete~ine t~e 
--~----···e.ff-e.c.t ... Gn- t-he --da-t:a-··· ···· · --- ·-··-·--···· ·· -

6.0 c~ntamination 

NOTE: "Wate::!:' blanks", "distilled w-ate~ blanks" anc 
"crilling water blanks" are validate-:: like any 
other samole and are not used tc cualifv the 
data. Do-not confuse them with the cth~r QC 

6.1 

6.2 

blanks discussed below. · 
• 

Do any methodjreagent, i~st~urnen~, c~ cle:nup 
blanks show positive hi~s fer pes~/FC3s? 

If any method blanks and/or sulfur c2.ean-up 
blanks contain 11 hits" far target c:::::mpcunds, are 
these hits greater than t~e CRQL fa~ ~hat 

- 4 7 

Y!:S NO Nj ••• 

I 

• 
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• 

6.3 

analyte? 

In any ins~::-.me~-.: blanks, is t~e c::::ncent:-=.-:.~c~ cf 
any target hit> 0.~ times CRQL f=r ~~at a~aly~e 
(see SOW, section 12.1.4.4.2, page D-77/:?EST)? 

Y:ES NO 

~TC'!'E: Most la.bs will r:epor:: 0. 5 .:i:mes CRQL:: en t:.~e 
instru."TIIent blank For::t I i::s~eaci c f t~e ac:::.:al :netZ1cC. 
CP.QLs. If t~e lab rer:cr-::ed the actual C?..QI.s, then 
check if any dS~ected hits are a~cve 0.5 t:.i=es the 

· C:?.QLs reported on the For::l I . 

. :l,C:':ON: If yes to any of t!"le al:cve ~esticr.s: ncte ::!..:1 the 
Data Ass~ss~e~t unC.er c=ntrac~ ~r:otlems;Ncn
Co~plianc~ if any me~~cC. or clean~~; bla:1ks 
c:::mtain hits > the C~QL, or c f i:1s-;:::-:.:rne;:-: ::lank 

6. 4 

contained hits > 0.5 ti~es C?..QL fer that analyte~ 

De any field;::-i~se 
res\.11-;:::s? 

pcsi::2..?e ;es~_/?C3. 

AC:'ION: Prepare a list of 
each contaminated 
sheet) 

t~e san~les associated with 
blank. 

NCTE: All field blank =es~lts ~sscciateC t~ a pa~ic~lar 
group of samples (may exceed one pe~ case c~ cne per 
day) may !:e used ~= ~al:.=y dat:a. De ~c~ ~=r;.'J'E~~ 
-=~ .,., ~ .,_. -nv- -::.c··1·-- -- -c~~,nT- r=c· - ..:;..c. ...; .; -=-=----c- · 
.:.. .:.. - - ~ - - - ·"' .J.. -- ...... ..,;. ~ .::l . \,..- c. -- '- J. '- - .:... \,. •• - '-- - - ~- ::. ~ l :1 
scil C?..QLs. Blanks :nay nc"i: be qualified :Ce~al!se of 
c~ntarnination i~ anc~:=~er blank. Field blanks ~us~ :Cc: 
cualified for sur:-ogate, anc;cr cz.2.i:::::raticn QC: _____ . _____ _ 
·prcb-1-e!!l.s-·. ·- ·--------·· 

AC~ION: Follow ~~e direc~ians in ~he ta:Cle belc~ ~~ 
qualify TCL ::-esul~s d~e ~o contami~ation. Use 
the larges"t:. value f=~m all ~he asscc~a-.:ed :C~anks. 

NO'!'E: When a~plied as cirec~~-= iz: the ~a~l~ b~lc:.;, . t:.he 
contamlnant c~ncen~:=::-~t:.:cn ~n me~ncC/lns-.:rurnent/ 

reagent/cleanup blanks is mul~ipliec ::y t~e sa~cle 
dilution fac~cr, where necessary. 

If t~e laborator~ t.:::.s nc1: alreadv done so, ~~e 
contaminant conc~nt::-:;.~:icn in soii bl.:;.nk.s is 
multiplied by :J times the sample dilution fa~~or and 
correc~ed for ~~oist:.~re (f=ac~ion cf solid) where 
necessar·1. J o cr3.rns of soc iurn sul f~ 1:e a!:e l.!sc:d to 
prepare ~ac!"l sell r:asen~/:ne'.:hcd !:l.:::.nk .:::.s i::s~::-uc~ed 
on page D-"72/PES:', sec::.:.cr. l2.1.2.J.!. .. ~.s~: ':je W~J'! 
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YES NO . N,. 
to contac::. t."le laboratory if the soil blanks 
repcr-=ed in soil units (~gjkg). 

net 

Flag sample result 
with a nun: 

Sample cone. > CRQL, 
but ::S 5x blank. 

Report CRQL & 
qualify 11 U11 : 

Samcle cone. < CRQL & . . < - bl ··k , ~s _ ~x _an~ va_ue. 

No qualification 
is needed: 

Sample cone. > CRQL 
£ > 5x blank value. 

NOTE: If gross blank contamination exists, all data i~ 
i:he associa.:ea·samples should be. qualified as "R_", 
unusable. 

-
6.5 blan~s associat~d 

ACTION: For low level sar.rcles, note ·in t.!'le Data 
Jl_ssess::nent that there is no associc.ted 
fieldjrinse/e91ipment blank. For analytes with 
high concentrations, use professional judge~ent 
to qualify these values and doc~ent.in t~e 
Data Assess:.nent_ 

Exceotion: samoles taken from a drinkinc wate~: 
tap do net have associated field blanks~ 

7.0 Calibration and GC Performance 

7.1 ~~e the fcllowi~g Gas Chromatograms and Data 
Systems Printouts for bot.!1 columns present 

... a11 .. sampl€s,- hl:a-n;K;s-·a·nd· MSfMSO:····· · ·-· ·····-·--

a. Peak resolution c~eck? 

b. Pe:rfor:nance evaluation rnix~ures? 

c. Aroclor 1016/1260? 

d. Aroclors 1221, 1132, 1242, 1248, 1254? 

e. Toxaphene? 

f. Low points individual mixtures A & 8? 

g. Med points individua.!. mixtures A & 8? 

h. High points individual mix-cures Jl. & 8? 

- 49 -
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7.2 

· i . Inst=-l.llllen t. blanks? 

j. We!:"e the a;:pr::pr:.at;e GC columns us.:C. as 
s~ecified en ca. D~ll/PEST, s.:c~icns 6.2:.:.1 
t -o 6· ··23·····'".i -, in~· t';.,e·c::,,w? . 

. • • ;) • I -· -·• . - - • 

Do t~e c~ramatocrams fer all Individual Sta~~a~~ 
.Mixtures and PE:i! analysas display single 
comoonent analv~es a~ ~· 10% b~t < 100% of f~!l 
s--::ie (se· .Q s-,...:..;,_nc: a ' :: a , t..,.,..., a ' :: .!:/ •. "-'--. - c::: ____ - ..,._. __ • ·.- ··-- ..... -...~ • ....J•-·~, 

pages D-32 & ~3/?EST)? 

Eave c~romat::c::-::.ms for ::!:ndividual Standard 
M.;,-...,.,...::5 "'T"ln· i::-;:oM -..,-1yc:-c: '-.:..:..., r_.:_,..,!:"._1c-:--_-_-,.._·, c:~,.., •• .; · ~-- .. "\. -"'"'-- c..o. •• - - -· c:. • .~c. ___ c::_ .L..."--.;.' _ - -.;. • ...;·N ~nc; 

scaling fac~cr(s) to mee~ the a~cve ~=qui~=~=~ts 
w-hen necessar-J? 

NOTE: All standard c~r::matoqra~s must cl.:a~:v dis~lav 
a!l peaks at > 10% but.< 100% of full ~cale: a;d. 
~=plotted if necessary t:: ac::o~mcd.ate peaks net 
properly scaled in t~.: initial chrcma~ogra~(s). 
Eoth t~e initial an~ ~=~lc~~ed c~rcma~cgra~s must 
be s~mit~=~ wi~~ t~e Cc~~ packaqe. · 

ACTION: If all s~ngle· component peaks are net clea~ly 
displayed on c~romatcq::-ams for all Individual 
StanC..::.::-d Mix-tures and PEM analyses, notify t~e 
W~~ to obt.::.i~ resu~mit~al of t~e necessa~i 
C.2.~2.. 

7.3 A::-e Fo~s VI FE:ST l-7 p~esent and complete fer 
eac~ column and eac~ analytical se~ue~ce? 

ACTION: If no, take ac~icn as s~ecified in 3.2 a=cve. 

7.4 A-=> the,...=> anv --- ... c:--i ot; c·n/ calr-·• 1 a'"' ian e~-- ~-.,..."" ·- ... -- .. --Ca••-'--- .. - . --- .... _ - ~ 

bet-:.;een ra~.; data a~~ For::s VI? 

ACTION: If large er~ors exis~, 
in section 3.6 above. 

take ac~ion -c: C-

7.5 

• 
Do all standard ritenticn times, including each 
pesticid~ in each level cf Individual Mix~~==s A 
& B, fall wit~in t~e windows estaclished du~ing 
the Initial C~libracion (see For~ VI F~ST-~j? 

ACTION: If no, all s~mples in t~e entire analytic~! 
seGUence are occent:iall v a~ fec~ed. C!'lec!c to - - -see if the chrcma~ogr~~s contain peaks wi~~i~ 
an expanded window surr::unding t~e expec~ed 

- :S 0 -

YZS NO N/A 

• 
r/ 

//-.:; .. ; 
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7.6 

retention times. If no peaks are found and t.."'le 
surrcaates are visible, non-detects are valid. 
If peaks are present arid cannot.be identified 
through pattern recognition or using a revised 
RT window, qualify all positive results IIJNfl 

and non-detects as unusable •(R). For aroclcrs, 
the RT may be· outside the windctv, but t."le 

1 .. "11 b . . . .. .&: • • f .. aroc_or may s~~ _ e ~aen~1~~ea rom 1ts 
distinctive pattern. 

Are the linearitv c=iteria fer t~e initial 
analyses of· ·Inc:Evidual Standards A & B wit:l'in 
limits for both columns? (%R!::D must bt:: ::£ 25.0 
fer aloha and delta BHC, · .:5; 3 0. 0 for t!le t:'io-~·· · 
sur:?Ogates and ::; 20% for all other analytes·.) 

.NOTE: Contractual require~ents allow up to tNo single 
c~mponent TCL compounds, but not surrogates, on 
eacb. column to exceed the criteria provided the 
%?50· is ::; 30%. (See page D-28/Pest, sec. 9.2.5.7 
in the SOW.) Technical criteria, however, are 
t~e same for all analytes. 

ACTION: If technical c=-ite~ia we~e not met, qualify all 
associated oositive results aenerated durina t..~e 

- J J 

entire analvtical secuence "J" and all 
non-detects-"UJ". When %RSD > 90%, flag all non
detec~ results for that analyte "R" (unusable). 

ACTION: T.:r- mer"" .... h-n t···o -na 1 v.;-~s f::::;, ,..,., · ~,....c:::o c·ocmn' .+-- ._ '-• c. ·.v c.. -- .__ ----- .,l'(._ , .· en~ 

7.7 

in the Data Assess~ent Cont=ac~ P=oblemsjNon
Compliance secticn and Organic Regional Data 
Assess-.nent Summa1:"'f for:n. 

Is the resolution between each pair of adjacent 
peaks in t..~e Resolution Check Mix-cure ~ 60.0%' for 
both columns? (See For:n VI PEST-4.) 

ACTION: If no, qualify positive results fer compcunds 
that were not adequately resolved •iJ 11 • Use 
professional judgement tc dete~ine if non
detects which elute in areas affected by co
eluting peaks should be qualified "N" as 
pre~~mptive evidence of presence or unusable 
(R) • 

7.8 Is Fo~ VI PEST-5 presen-c and complete for eqch 
Pe=formance Evaluation Mixture (?EM) standard 

n!S NO 

used for both initial and continuincr calibr~ticns / 
(see SOW section 3.12.4.~, page 2-52)? l_l 

- 51 -
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ACTION: specified i~ sac~icn If action as nc, ~ -.; .• L. 

c..= eve .. 

.., 0 
I • - Fer eac~ ?E..'! s-tandard I r,.;as the re.scl•.ltion .::e~:-ie:=n 

eac~ pair cf adjacent peaks ~ 90.0% en tc~~ ' 
c~lumns? 

ACTION: QUalifv cositive results for c~mcou~ds net 
acequat:ei.y resolved es-.:imated (J). Quc.]..ify 
ncn-cetects tased on p~~fessic~a~ ju~~e=en~. 

7 . .2.0 Eave·'· For:::s VI · PEST,_.o & PEST-7 bee!1 cc:::.;:le-:ed. fc!
al~ mid~oint Indivi~ual Standards A a~d E used 
fer initial calibration? 

Fer eac!"l s~.=.nC.c.=t:., ~v·as -·-,c .......... -
eac~ pc~= cf cCjacenL ~eaks 
c:::luznns? 

~. 90.0% c:-. be-::: 

ACTION: l.= r:.c 1 c-.2=.2..if," ocs.:.7..:-:/e ~es~l-:.s :::!:" c:;r:;:c!..!:1C.s 
--"---··'e.;.:::. no--,c-·e,....,,-~=-lv roc::olver ::::.c::-;,.,..-'-:;:,r '-·-C.~ w -- '- c;;. --:.\,;,c:..____ -- - - --'--~ .. ,c. __ _ 

7.2.2. 

(.7) • Use professional j udge:ment: 'tc cete::::line 
if ncn-cetects which elute in arEc.s affec~ed bv 
co-eluti...:;.c oe:.ks should be qualified "N" as 
p:resun;::t.:..ve evidence ef presc:nce cz:- unusable 
"R". 

Is Fe~ v:: ?es't-l pres2~t and c=m~le~e fez:- c:ac~ 
P~! s~2.nC:c..=::. anal '/Zed Ct.:~ i.z-lc t11e 2nc..: ,_i-:.~·::.=: - -
se~~ence fer beth columns? 

Was t~e %E:r~akdcwn cf DCT and End:rin ca!c~lc.tad 
_us.i.-!1C:: . t~e--equa-"C±-ons- ·give!"! on- pcs-e 0--2 5/?Ss:-·,- -s-ec·.· 
9.2.4.8 i~ the SOW? 

Were all pes~icides anc su:r:r:::gates i~ eac~ 
standard wi..thin. the RT ~indows established 
t~e Ini'tia: Calibra~ior.? 

r:,,..,_.: ~c ---- ...... _. 

ACTION: rf no, take action as s~ecifiee i!1 J.2 above. 

7.12 

• 
Has t~e ind!vidual pe:rce~t breakdown 
DDT/Endrin exceeded 20.0; in any PE~ 
column? ( S.:e For:n V~I !==:.ST-1. ) 

for 4,4'-DOT? 

-----

en e.!.':~er • 

YES NO N/A 

-< .(l 
---'--

~--

./, 
I I 

r /. 
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exceeded 30.0% in any P~~ on either column 
(required for all p~~ analyses)? 

ACTION: 1. If any percent breakdown has failed the QC 
c::::-i teria in ei t.'ler PE:".! in . steps 2 and 17 in .the 
initial ca1ibr:::ticn sequence (page D-28/Pest, 
sec. 9.2.5.6 in tb.e SOW), qualify a 1 l samr:les.i:1 
the entire analytical sequence as cesc::::-ibed in 
sec-tions · .2. a, b and c below . 

. 2. If any percent breakdcvm failed t~e QC 
criteria in a PEM ca,;bration ve,...ificaticn 
analysis, revi~~v data beginning wi~:h the samoles 
which follotved the last in-control s.:andard until 
t!J.e next·. acceptable PEZ1 and quali.f:r the data as 
desc::::-ibed below. 

a. 4.4'-DDT Bre~kdc~n~ If DDT breakdown was 
> 20.0%: 

·-

i. Qualify all pcsi~ive results for DDT with 
"J". If DDT w·as not detected, but DOD and 
ODE are positive, then qualify the 
quanti taticn li!:ti t for DDT unusable, "R". 

ii. Quali·fy positive results for DOD andjor DOE 
as presumptively present at an approxi!!lated 
quantity n.:JN". 

b. Endrin Ere~kdc~v·n: If endrin breakdown was'
> 20.0%: 

i. Qualify all pcsitive results fer encr~n 

Y::!S NO 

.... wi_th .. "\ !.~.J--~-'-· _________ _r f ______ enC:=-in_ __ _was .... not---ci-e-t-ss-t.eci-,---.. ·-but ··· --------····· --· ···-··----·-- ·· ···· ·· ---···-
endrin aldehvde and endrin ketone are 
positive, th~n ~alify the quantitation 
limit for Endrin as unusable "R". 

ii. Qualify positive results for encirin ketene 
and encr~n aldehyde as presum~~ively 
present at an a;::;:roxirnated quantity "J"N". 

c. Combined Brcak:=ct·vn: If the c::mbined 4, 4 '-DOT 
and endrin breakccwn is greater than 30.0%: 

i. Qualify all pcsitive results fer DOT and 
Endrin wit!l "3". If endrin was not 
detec~ed, but encrin aldehyde and endrin 
ketone are pcsitive, then qualify the 
cuantitaticn li~~~ fer endrin as unusable - -

- 53 -
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• 

"R". If DDT was net detec-ted/ bu-c DOD c!"ld 
DOE - """" ""CS ~- ~ ,,- -..;..,en au· - 1 i i=y ...... ;..,e C.--~ ~~.:.. '=J .\....~.&. • -C.---· t_.;. .. 

s:uantitaticn li:::i-: fer DDT as unusable n-o•• 

ii.. Qualify pcsitive results for endrin ke::.:::r:e 
and endri~ aldehyde as presumptively 
present at an a::.;:r::xi:mated s:uan':ity ".7:-T". 
Qualify pcsitive results for DOD andjcr DOE 
as presumptively present at an approxi:::a::ec. 
quantity "J"N". 

YES NO N/A 

i. 13 A.re-''all percent difference (%D) values fer PE:·! 
ana2..ytes and surrcgates en tct~ colu~ns 2 -25% 
and ~ -:-2.5.0%? (See Fe:::-::: ~iii PEST-l.) r/, 

.:;c':'ICN: ~= nc 1 c;ualify ell esscciated positive !"esu2.ts 
ce~e.,...---~ c·u.,..~-c -~e -.-.c_lv·:....~cc.i c::-.-.,cnc- u--;-n c::.-nc· - •• -.::::.'-=- - ~~.; ... I........ c.;. -- "-- -. -C:::""::.l,.;.-· ;: -

sc.:rnple c;'..lantitc.tien lir:1its "UJ"". 

NOTE: If the failing PS~ is ;ar:: cf the initial 
calibrc.ticn 1 ell sc.~ples are potentially affec-:sd. 
If the cffsnding standard is a calibratien 
verif.icaticn 1 t~e 
fcllowed the last 
passing standard. 

. . assac.:a-::.e.:::. sampLes c.re t~cse which 
standard until t~e nex-t 

i.l4 Is Fo~ VII Pest-2 c~es~~t and c::rnolete fc~ eec~ 
!NDA and INDE cali~~=~icn ve~ifica~icn analyze~? 

AC':'ION: ~~ no, take ac-ticn s;ecifieC. in 3.2 abcve. 

i.lS Are t~ere anv transc~icticnjcalc~lation 
···· l:et·.ve:::n-rc:'-r data· anc.--F-c~ v=r-r: Pest·-2·?-

e ,....._"""''.,._ 
----~ 

ACTION: If large e~rars exists/ take acticn as 
specified in sacticn 3.6 above. 

i.l6 Do all standard retenticn times fer each INDA 
INDE calibration verification fall within tje 
windows establishec curing t~e initial 
calibration sequence? (Sae Fcr:n V!I PEST-2.) 

ACTION: If no/ beginning with t~e samples which 
follcwed t~e last in-c::ntr~l standard/ c~eck to 
see if the chroma~agr~~s ccntain peaks withi~ 
an ex~anded windcw sur=oundinc t~e ex=ec~ed - . ~ -
retention times. I! nc peaks are found and ~~e 
sur~ocates are visible/ non-~etacts are vali~. 
If peiks are present and cannct be iden~ifie~ 
through pa~~ar~ reccgniticn or ~sing a revis~d 

- ;_ 
.!.L!.. 

------ --- r ;1--

)d/ 
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YES NO N;.n 

RT _window, qualify all posi ti"ve results anc 
non-detects as unusable (R) • 

7.17 Are ·all %b va1ues f::r :!:NDP.. and INDB c~libraticn 
verification compo~;cs ~ -25 ~ 0% and .::; ~25. O%? 

ACTION: If the %D is- outside .. the ±25. 0% ranee for anv 
compound(s), qualify asscciated positive -
resultS for that COnit:OUnd IIJII and ncn-det:eC~.S 
"UJ". ·Th~· "associated samples" are those ~.;hich. 
followed the last in-control standar~ uri t:: t~e 
nex-t passing stancar:: .containing the analyte(~) -

· in ques-tion. If t:~e %D is > 90%, ·_ f:ag all non
detects for that analyte "R" -(unusai:le) . 

-
8.0 Analvtical Seauence Check (~o~ VIIT-PEST) 

v{ -

8.1 Is For:a VIII present a!1d complete for each column -
and each period -of a:1a2.ysas? r /, 

ACTION: If no, take acticc s;ecified in J.2 above. 

8.2 Was the proper anal~ical sequence followed for 
each initial calibra~icn and subsequent analyses, 
and all standards a~alyz~d at the required 
f::::-eauencv for each G~;=:c: instrument used.? (See. 1 . 
sow -pages D--::23 & o-=a;P::sT.) - .~ 0_ 

ACTION: If no, usa professicr.al judge~ent tc dete~ine 
the seve~ity of t~e effect on the da~a and 

l . ~ . . . - G 1 1 th -- . . qua ~IY accora~ng~y. -~nera __ y, .e e~~ec~ Ls 
negligible unless ~he sequence \vas grossly 
altered and/or the c~2.ibration ~.o;as __ ~-~~--c;:f___Q_C ______ _ 

----- --------------- --l~±mi·ts·:--------··-- ·· ---- ··------- ---- -·:· ---·--------- -------·--· -·------------------·----------------

8.3 Were all samcles ana!vzed within a 12 hour ti~e 
pe~iod beginning wi~~-tie injection of an 
inst~ument blank and br~cketed by acce~table 
analyses of the pro~er s~~ndards? 

ACTION: If no, use professional judge!Ilent to deter:uine 
the severitv of t~~ effect on the da~a and 
qualify acc;rdingly. Document in the Data 
Assessment under c=nt=3ct P~oblems;Ncn
Compliance and org~nic Regional Data Assess~en~ 
Summary. 

8.4 If a multi-comconen~ analyte was detec~ed in a 
sample, was a ~atc~i~g =ulti-ccmpcnen~ s~andar~ 
analyzed withi~ 72 hcu=s of the injec~:cn cf ~~a 

- :55 -
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~-h_o_d_: __ c_L_P_;_s_o_w ___ o_L1_M~0=3~·~2--~----------------~~---=--~------s_o_P~HW---__ 6_, __ R_e_v_. __ l __ l 

sample and within a valid 12 hour sequence? 

NOTE: T!lis additional st.::.nda::-:: is for identification 
purposes only. Positive rasul~.s for Ar::clors and 
Toxaphene are quantit.::.ted from the initial 
c;;.libration. 

AC':'!ON: If no, document in the Data Assesswent under 
Contract ProblemsjNon-Compliance and en the 
Organic Regional Oat.=. Assesswent Summa~ fo~. 

9. O Cleanuo Efficiencv ve..-ificat-i on r:?or:n r:o 

• 

9.1. Is For:n IX ?EST-l prese~t _and c::rnplete for eac~ 
lot of Florisil Cartri~;es used? (Flcrisil 
Cleanup is required fer al 1 Pcst/PCE extracts.) 

Ar~ all samples listed en t~e Pesticide F!cti~i! 
Ca::--:.r idge Cleek For7.:? 

AC':'ION: ~= no, t.::.~e action s~ecified in 3.2 a~cve. 
data succests florisil clean-uo was net 
perfc~~d, document in the Data Assess~ent 
under t~e Contract: Non-compliance sec::ion. 

9.2 ~-re per::ent recoveries ( %REC) of the pesticide 
and s-urr::cate com-ocuncs used to check t~e 
e==ic~~nc;, oF ~~e·F,c..-~~il c1c~n-uo prcce~-·u_.,.=_ --- --- - - ..... -- ----- ---- - -
within QC limits of 80 - 120%? 

AC':'ION: Qualify only the analyte(s) which failed t~e 
rec~ve~z criteria as follows: 

NCTE: 

If %REC is < 80%, gua2.ify positive results n.;u 

and non-detects "UJ". 

If any pesticide %REC was zero, flag 
ncn-det:ects "R" for t!1at compound. 

Use professional judgenent to qualify pcsitive 
results if any recoveries are > 120%. 

Sample data should be evaluated for potential 
incer::~rences i£ rec::::very c f 2, 4, 5-t.ric~loro
phenol was > 5% in the Florisil car~ridge 
Perfo~ance Check analysis. Doc~ment any 
problems found in the Dac3 Assessment under the 
Cont~ac~ P~oblemsjNon-C=mpliance sec~ion. 

- ~ - ::t:> -

YES NO N/A 

r 1 



STANDARD OPERATING PROCEDURE 
US EPA Region II 
Method: CLP/SOW OLM03.2 

Date: June ~996 
SOP RW-6, Rev. ~l 

YES NO 

9.3 If GPC Cleanuo was performed (mandatcrv ·for all 
So ; 1 :samo1 e e~ ..... ac.•s) is Fo.,...,..,, T.'( Pcc::-:2 or;s-,., .... ? . ...r..__ __....: .. ~-- '- I - . ~.;.u -· - __ ._ • -- c:::~·'-· 

Are all soil samples listed on Fcrzn IX Pest-2? l..._l 

ACTION: If no, take. act~on s;:ecif:!..ed i:1 3. 2 abcve. If. 
data succests GPC clean...;,un, was not· t:erfor.nec 
when required,· .. document in the Data~ Assessillent 
under the contract ProblemsjNon-Com;;>liance 
section and organic Regional Data A~s~ssillent 
Summary. 

Are t!le %REC values for all pesticides in the G?(; 
calibration solution bet:.;een 80 - 110%? ·.L_l 

ACTION: Qualifv onlv those analytes which failec the 
recovery c::-lteria as follows:. 

If %REC .are < 80%, ~alify positive results "J" 
and non-detects "UJ". 

If any pesticide %~C was zero, flag 
non-detects "R" for that compound. 

Use professional jucgement to qualify positive 
results if any recoveries are > 110%. 

NOTE: ..!\~ Aroclor mixture containing ..l\.rcclors 1016 and 
1260 is also ana:yzed during GPC calibration:, 
however., Aroclo·r data is not listed on Fcr:n IX .=: 
PEST-2. The raw .G?C data for Aroclors 1016/1260 
must be evaluated for pattern similarity with 
previously analyzed Aroclor standards. 

9. 4 'fiie validatoi -~hould· verify that the correct 
identification scheme for the EPA Blank samples 
were used. See page E-35, sec. 3.3.7.8 and 
3. 3. 7. 9 of th.e sow for further infor:nation. 

Was the correct identification sc~eme used for /, 
GPC and Florisil blanks? r _ 1 

0.0 Posticide/PCB Identification 

10.1 Is Form X complete for every sample in which a 
pesticide or PCB was detected? 

ACTION: If no, take ac~ion s;Jecified in 3.2 above. 

- 57 -
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STANDARD OPERATING PROCEDURE 
US EPA Region II 
~hod: CLP/SOW OL~03.2 

Date: June 1996 
SOP HW-6, Rev. ll 

YES NO Nja 

10.2 ..il...re all saz:ple c:-_romat::grams pro~erly sca_led, 
c.:t-t:eriuatec, etc. as ras-uired for prcper 
identification cf single ·and multi-ccm~cnent 
analytes? (Refe:::- to sow sac::ions 11. J. 7 .l t.hr-..1 
11.3.7.3, :;:age D-70/Pes-:: for specif:.c details.) 1.fl 

• 

NOTE! Prcoep ver~:ic~t~~n of CodtjPCB r~~u 1 ts de~e~d~ 
0-n- -c.le--r -;-:,:;.c:-le--p,...:::.s-~:: ... ~0-n o~-:h;: r-w ;;_:: -

.:::.-, ---::- -- ~··'-c.'-~ .:. '-• - c. '-c:.'-a. 
Single c::m;onent pesticid~s and all peaks c~osan 
for quantitation ·of multi-component analytes :ll.!st 
anoear·at less tl:an full scale. Toxaohene and 
PCB pat-::"e:::-::s must be clearly visible t::J ena.i:le 
comparison -w·i t.:."-1 s~aridard .cllr::matcgrans. 

ACTION: If retention ti~es or acex of ceaks cahnot .l:e 
ver1=1ec, or if multi-c;mp6nen~ peak pat::erns 
cannot be disce:r::1ed, c::ntact the W~.11 to cbtain 
rescalec cllr::ma-:.cgrams ·from the la.i:. 

10.3 "-~ t~-.e.,.."" --v ----s--i-+-;cn;.c:::lc··l--;on ~-- ~.l. -- c..-.-'_ '-- .::.-. "-- -:::-- "-- -- --c '--
bet·..;een ra-v; data c.nd For:tls 10il. and lOB? 

/ 

ACTION: If large errors exist, take action as specified 
in section 3. 6 above. 

10.4 Are RT~ cf sample compounds withi~ t~e 
establishec RT w·i::dows f::r analyses on bet~ 
columns? 

' . -.. . .. .. r::.f"'!'1,.;.,..=,..:;' ,vas GC/MS c::nfir:aat1on !==ov ~cec \v·hen _ -~--- __ 
(when Cc-rJpcund c::::ncentrc; -:ion is > 10 U<;fiile in the 
f inal e"--"'c-)? 
-· - -~ --- c;-. - • 

ACTION: Use professional judse:~ent to qua:!..ify positive 
results whic~ we=e not confi~ed by GC/MS 
analysis. Qualify as unusable (R) all positive 
results whic~ we=e net confirmed en a sec::nc GC 
column: Also ~~alify as unusable (R) all 
pcsitive =esults whic~ do not meet RT windcw 
c~iteria, unless associated standard ccm9ounds 
are simila=ly b~ased. Use professional jucgement 
to assisn an a9~rc?ria-:e ~uanti-:ation li~i~. 

10.5 Is th~ percent differ-ence (%0) calculated for the 
positive sample results en beth columns > 25.0%? 

-ACTION: I£ the revie~v'er- finds neither c::::lunn shews 
interference for tje ;::::sitive hits, the da~a 
should be flassed as ~::llcws: 

- ~ - :;o -
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STANDARD OPERATING PROCEDURE 
US EPA Region II 
Method: CLP/SOW OL~03.2 Date: June l996 

SOP RW-6, Rev. ll 

% Di-Ffe!:"ence 
0 2 c:~ 

... " 
25 - 70% 
70 - 100% 
> 100% 
100- 200% (Interference d~t~c~ed)* 
> 50% (Pesticide value is < CRQL) ** 

YES 

oualifie!:" 
None· 

u:.JN" 
"R" 
"JN" 
"U" 

* When t.~e· --.. reoorted ·%o i~- · :to·o .. ~ 200%, .but 
interference is detec~ec on ~ithe!" colu:::n, qualify 
the data with riJ". 

** .wnen the reoorted oest; c ide value is 1(::-ie!:" th·an 
the CRQL, and the %0 is > 50%, ra.!.se t::e value to 
t : C"OQL. . . 1 ; ~· nun I ·unc"etec~.:::._,..,_.. . ne . .• ana qua ___ y -

NOTE: For Arcclors~ if.the %0 is> 50%, but the ca~tern of 
GC peaks on bo-ch columns indicates a specific Aroclor 
is present, qualify t~at itroclor "J". 

NOTE: The lcw·er of the t:..;o values is repor-:ed en Fonn I. 
If using professional judgemertti the reviewer 
deter:aines that the hiaher result was more 
ac:::eotable, the revie~.;~r should reolace the value and 
indi~ate t~e reason for ~he change-in the Data 
AssessU~ent. 

NO 

Check c~rcmatccrrams for false ne-;atives, 
es;Jecially the multiple-peak compounds (Toxaphene / 
and the ?CBs) . Were· there. any false negatives? fL._l 

ACTION: Usa professional judgement to decide if th~ 
comccund should be recorted. If the aocrcoriate 

__ P~S~s_tandards. we~e--nci -a-n-al-y-z-ee--·w-it-h±-n·:-1.2-·-frrs.- -of-···· 
tlle sample(s) in ques~ion, qualify the data 
unusable "R". · 

Also note in Data Assesswent under Cont~ac~ 
P~cblemsjNon-Compliance if the lab failed to 
analyze Aroclor stand~!:"ds when re~uired. 

1.0 Tarcet Ccmoound List (TCL) Analytes 

11.1 Are the Orcranic Analvsis Data She-2ts (For::t I • 
Pest) pres~nt with r~quired header informa-cion on 
each page, for each of t~e following: 

a. Samples andjor fr:=.c~ions as appropriate? ILl 
b. Mat~l.X spikes and !':!::-=:-1:< spike duplic:=.t::s? r}, 

- 59 -
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STANDARD OPERATING PROCEDURE 
US EPA Region II 

.thod: CLP/SOW OL.."l!03 .2 
Date: June 1.996 

SOP HW-6, Rev. l.~ 

' YES NO N/A 

c. Blanks? 

d. Ins~=umen~ Blanks (per column & analysis}? 

1!.. 2 A-= t.~e Pes~ c~romatograms and ~ant. rapor-=.s 
included in the sample data package for eac~ of 
t!le following: 

a. Samples -a.?idjor fractions as appropriate? 

b. Mat::-ix spikes and <nat:rix spike duplicates? 

c. Blanks? 

d. Ins~~~ment Blanks (per column & analysis)? 

ACTION: If any data are roiss~ng, take action spec~=ied 
in 3 . 2 above. 

11. 3 Are the c-=.li:::r<=-ticn fact:Jrs shct-in i!l the qua::~. /, 
raports? L.l 

11.4 Is chromatographic perfa~ance ac~ept-=.ble w~t~ 
raspec~ to: 

a. Baseline stability? 

b. Resoluticn? 

c. Peak shape? 

d. Full-scale graph attenuation? 
-- ----- --- ·------- ------ -· - -- ---- --... -··-·-·- -------- ------------- ··-·-· --. ------------- --- --- ----- -- ------ - --- -

e. Other: 

11.5 Were anv electrcccsitive displacement (nega~ive 
peaks) or unusuai peaks seen? 

ACTION: Use professional judgement to dete~ine the 
acceptability of the data. Add=ess commen~.s 
under System Perfor~ance section of the Da~a 
Assess~ent. 

12. Comoound ouanti tation and Henarted Detection Limits 

12.1 Are there any tr-=.nsc=iption;calcul~tion errc=s 
For:n I results? Check at 1 east t:vo pes i ti ve 
results. Were any e===rs found? 

- 60 -

r 1 

in / 
r/, 



US EPA Region II 
Methqd: CLP/SOW 0~'!03. 2 

STANDARD OPERATING PROCEDURE 
Date: June 1996 

SOP HW-6, Rev. l~ 

YES NO 

NOTE: Sinale-oeak oestic!.ce results can be c~ecked for 
rough agree:m~nt bet:.;een quantitative results oo-cained 
on the two GC columns. Use professional judgement to 
decide whether a larce discreoanc•J indicates the 
presence of an interfering compound. If an 
interfering compound is visible on the·chromatcgram, 
t!le lower of the t:.;o values shculd be repor=ed and 
qualified as presumptively present at an approximated 
quantity 11JN 11

• This necessitates a determination of 
an estimated concentration on the confirmation 
column. The nar:::-ative should indicate that the 
presence of interferences has interfered with t!'le 
evaluation of the sec:::nd column c::nfir:nation. 

12.2 Are the CRQLs adjusted to reflect sample 
dilutions? 

ACTION: If large er=ors· exis~, take ac~ion as specified 
in section 3.6 abcve. 

ACTION: When a samole is analvzed at mere than one 
dilution, the lewes~ CRQLs are used (unless a QC 
exceedance ciic~ates the use of the highe!" CRQLs 
from the diluted sample) . Replace ccncent!"ations 
which exceed the calibration range in the 
original analysis by crossing out the "E" value 
on the original Fo~ ! and substituting it with 
the r=~u1~ ~~om -~e c·ilu-=~ ~a~ole ~~e~i~v · -- - '- -- '-'"'"' -- '--~ - ~- - . ~~ --~-
which For:n ! is to be used, t!'len dra~v a r~d., "X" · 
across the entire pase cf all For.n I's that· 
should not be used, including t!'lose in the data 
summary package. 

AC!'TQN.. n·uan- i .. t ... _ .. _;_,.,.., ___ , __ i ..... i .. --5··· "'..:£:::..""'-.-- -..:1 __ 1-v--1 ~ _.:_..0-·---··o-t-:=--~ ... --l--e··-········ ·--·-------·--- .. ---··-·--\t-- ;--\..-- -~·~:;~.;'l;,i/-.-1" :;t;_~,,-\i; ""l;;--~~ ~;;;~_ ~--, - ...;1"- ...... -

peaks should be qualified as unusable (R). I£ 
the interference is en-scale, the reviewe!" mav 
offer an approximated quantitation limit (UJ)-for 
each affected compound. 

NOTE: If a samole recuired areate!" than a 10 times 
dilution~ then-a 10 times more concentrsted ·analysis 
must also be pe!"fo~ed and submi~~=d (see SOW, page 
D-60/PEST, section 10.2.3.5). 

• 
ACTION: If a more concentrated analysis is unavailable, 

document in the Contrac~ Problems/Non-Compliance 
section of t~e Data Assesswent. Usa professional 
judgement to qualify non-detec~s and positive · 
hits below the CRQL. • 



.STANDARD OPERATING PROCEDURE 
US EPA Region II 
11ihod: CLP/SOW 0~~03.2 

Date: June 1996 
SOP HW-6, Rev. ll 

13.1 We:::-e any field duplicates submit'!:ed? 

A~ION: Comoare t~e :::-e~o~ec :::-esults fc:::- field duolicates 
-nd-c~1c··1~·~ -t~e r~,-~;ve pe~--n~ d~::~~-enco c... . c;;;o. __ """"._;'"'""'-- ... --C.L..- -"-;:=• "- ~~..:.'""":"'- • ~· 

AC':'ION: Any gross variation be~:.;een field duplicate 
results must· be adcressed in t!le revie~·ie:::
narrat:1ve. However, if large differences exist, 
identification of fiel~ duolicates shculd be 
confi:nned by contac'!:i::g th~ sampler. 

YES NO N/A 
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• 1!::11 C=o=n=tr=ac=t #=:=6=8W=Ol=03=8==='===1 C=a=se=#=: =32=9=03======' =SD=G=#:=B=Q=R=0=4 ====R==E~d~IVED 

SDG NARRATIVE JUN 09 2004 ~ 
HAZ. WASTE SUPPORTs¥." 

SAMPLE RECEIPT & LOGIN 

The following samples were received on the dates listed against them. The samples were logged in for analysis as listed. 

EPA LAB DATEffiME 
SAMPLE# SAMPLE#. RECEIVED AIRBILLNO. VOA BNA PEST ·REMARKS 

r BQROO 5024.001 05/19/04 09:50 N23 7 4861 079 X X X 
BQR01 5024.002 05/19/04 09:50 N2374861079 X X X 
BQR02 5024.003 05/19/04 09:50 N2374861 079, X X X 

------- -~---(4}; ___ I I. I . -----
j--- 5024.004 

n •···- - ------r B()R03 I 05/19/04 09:50 N2374861079 X -
BQR04 5013.002 05/18/04 10:15 N2374861060 X 
BQR05 · 5013.003 05/18/04 10:15 N2374861060 X X X 
BQR06 5024.005 05/19/04 09:50 N2374861079 X 
BQR07 5013.004 05/18/04 10:15 N2374861060 X X X 
BQR08 5024.006 05/19/04 09:50 N23 7 4861 00_1_:f) X 

The cooler temperatures are listed against the coolers. 

DATE RECEIVED COOLER NO. Temp (in "q 
05/13/04 l 4 
05119104 1 3 
05/19/04 2 2.5 

For the sample BQR02 the number of containers are listed as 24, but the lab received only 16 containers. SMO was notified 
and resolution is enclosed. 
No other discrepancies or issues were noted during sample receipt and login. 

VOLATILES 

Instrument E-5973 consisted of an Agilent 5973 GC/MS with a 25-meter long DB-624 (Agilent cat# 128-1324) column 
having a 0.2mm ID and 1.12!-lm film thickness, a Tekmar Purge and Trap Model LSC2000 with an Arehon autosampler. The 
trap used was a K trap (Supelco Cat# 21 066-U; VOCARB 3000) having 1 Ocm of Carbopack B, 6cm of Carboxen 1000, and 
I em Carboxen 1 001. 

Instrument F-5973 consisted of an Agilent 5973 GC/MS with a 25-meter long DB-624 (Agilent cat# 128-1324) column 
having a 0.2mm ID and 1.12!-lm film thickness, a Tekmar Purge and Trap Model LSC2000 with an Archon autosampler. The 
trap used was a K trap (Supelco Cat# 21 066-U; VOCARB 3000) having I Ocm of Carbopack B, 6cm of Carboxen 1000, and. 
I em Carboxen 1 001 . 

• ndary ions ar~ used for the quantitation of 1,1-Dichloroethene-dl. Chloroform-d, and 2-Hexanone-d5 to minimize the 
interferences from the associated target compounds and common non-target compounds. _ 

·-
TIC around RT of 7.8 min is a contaminant (cis isomer of I,3-Dichloropropene-d4) from the DMC solution supplied by 
Cambridge Isotope Limited (CIL). According to CIL trans-1,3-Dichloropropene-d4 is manufactured as cis and trans mix and 

~ . 0 (}1 
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II Contract#: 68W01038 I Case #: 32903 I SDG #: BQR04 II 

SDG NARRATIVE 

therefore the DMC solution that they supply contains both the isomers. The concentration of this contaminant is between 
2f.!g/L to 4f.!g/L. 

All VOA samples had the pH characteristic verified. The reading is listed below. 

EPA SAMPLE# LAB SAMPLE# H 
BQROO 5024.001 ~2 

BQROI 5024.002 ~2 

BQR02 5024.003 ~2 

.,.. BQR03 - ~O'M 004 • .. - <? --
I BQR04 5013.002 ~2 

BQROS 5013.003 ~2 

BQR06 5024.005 ~2 

BQR07 5013.004 s2 
BQR08 5024.006 ~2 

Manual integrations were performed for the following samples for the compounds listed against them. 

BQR04- Xylene (total) 
BQR08- Xylene (total) 

These manual integrations were necessary because the software failed to accurately integrate the entire peak. In all the 
above instances, the quantitation reports are flagged with "m". A hard copy printout of the manual integration, the scan 
ranges, and initials of the analyst or manager is included in the data package. 

SEMI-VOLATILES 

Samples were extracted using the required continuous liquid-liquid extraction method on 05/23/2004. No problems were 
encountered during extraction. 

• 

·~AU -samples--were-analyzed--on··a-HP597-3-·6C"'MS--us:ing-a-·3-o"meterHP~5MS···column-(Agilent·cat#l909lS:.433)· having-a-
0.25mm ID and a 0.25f.!m film thickness. A lf.!L injection was used. 

Manual integrations were performed for the following samples for the compounds listed against them. 

SSTD020FC-Caprolactam 
SSTD050FC-Caprolactam 
SSTD080FC-Caprolactam 
SSTD020FD-Caprolactam 

These manual integrations were necessary because the software failed to accurately integrate the entire peak. In all the 
above instances, the quantitation reports are flagged with "m". A hard copy printout of the manual integration, the scan 
ranges, and initials of the analyst or manager is included in the data package. 

PESTICIDES 

002· 
• 



A4 SCIENTIFIC, INC. 
-1544 Sawdust Road, Suite 505 • The Woodlands, TX 77380 • Phone (281) 292-5277 

• Contract#: 68W01038 Case #: 32903 SDG#: BQR04 

SDG NARRATIVE 

Samples were extracted using separatory funnel extraction method on 05/24/2004. No problems were encountered during 
extraction. 

Samples were analyzed using instrument C-6890. 

Instrument C-6890 consisted of a dual inlet, dual ECD Agilent 6890 GC/ECD instrument with the following two columns 
manufactured by Restek. A I JlL injection was used on each column . 

Coulmn 1= RTX-PEST: Cat# 11140, 30m long, 0.53mm ID, 0.5Jlm film thickness (Instrument ID: C-6890A). 
Column 2 = RTX-PEST2: Cat# 111340, 30m long, 0.53mm ID, 0.42pm fi!m thickness (instrument !D: C-6890B) 

A 1 JlL injection was used on each column. 

Manual integrations were performed for the following compounds for the samples listed against them. 

COMPOUND EPA SAMPLE ID EPA SAMPLE ID 
(lnst~C-6890A) (Inst=C-6890B) 

4,4'-DDD INDAL7M 
4,4'-DDT PEMSM, PEMSN, INDAMSN INDAL 7M, INDBL 7M 
Aldrin INDBL7M 
Endrin PEMSM, PEMSN PEM7N 
Alpha-BHC ll'IDAH7M 
Beta-BHC INDAH7M 
Delta-BHC INDBHSM INDBH7M 
Decachlorobiphenyl PEMSM, AR12215M, AR12325M, AR12217M, AR12327M, INDAL 7M, 

INDALSM, INDBMSN, PLCS1D, PLCSID, BQROO, BQROIMS, 
BQROO, BQROIMS, BQROIMSD, BQR02 BQROIMSD, BQR02 

Endirn Ketone PEMSN 
Endosulfan Sulfate INDBLSM 
Methoxychlor PEMSN 

These ~anual integrati~ns .. wer; ~;~;~~~-bec~~se .the ~oftwar~ failed-to acc~~~t~ly i~tew~t~ th~ -~~ti~~ p~;k. ~~-~Ii th;· 
above instances, the quantitation reports are flagged with "m". A hard copy printout of the manual integration, the scan 
ranges, and initials of the analyst or manager is included in the data package. 

The following equations are used for calculation of sample results from raw instrument output data: 
Volatiles: 

Concentration (Jlg/L) = (Ax)(Is)(Df) 
(Ais)(RRF)(Vo) 

Ax = Area of the characteristic ion (EICP) for the compound to be measured. 
A;s =Area of the characteristic ion (EICP) for the internal standard.· 
I = Amount of internal standard added in nanograms. (ng). 
• = the relative response factor from the continuing calibration method. 
V 0 =Total volume of water purged, in milliliters (mL). 
Df = Dilution factor. 

Semivolatiles: 003 



A4 SCIENTIFIC, INC. 
1544 Sawdust Road, Suite 505 • The Woodlands, TX 77380 • Phone (281) 292-5277 

II Contract#: 68W01038 I Case #: 32903 

SDG NARRATIVE 

Concentration (JJ.g/L) = (Ax)(Is)(Vt)(Df) 
(A is)( RRF)(Vo )(Vi) 

Ax =Area of the characteristic ion (EICP) for the compound to be measured. 
A;s =Area of the characteristic ion (EICP) for the internal standard. 
T, =Amount of internal standard added in nanograms (ng). 
l<RF =the relative response factor from the continuing calibration method. 
V0 =Total volume of water extracted, in milliliters (mL). 
V; =Volume of extract injected in microliters(~). 
V1 =Volume of concentrated extract in microliters(~). (V1 = lOOO).l.L). 
~·~, = D!!t:!£·:-:: fc:ct-:)r. 

Pesticides: 

Concentration (J.!g!L) = (Ax)(Vt)(Df) · 
· (CFmp)(Vi)(Vx) 

Ax = Response (peak area or height) of the compound to be measured. 

I SDG #: BQR04 

CFmp =Calibration factor for the mid-point from initial calibration standard (area per ng). 
V1 =Volume of concentrated extract (J.!L). (This volume is 2000 J.!L). 
V; =Volume of extract injected in microliters (J.!L). 
Yx =Volume of water extracted (mL). 
Df = Dilution factor. 

• 

I certify that this data package is in compliance with the terms and conditions of the contract, both technically and for 
completeness, for other than the conditions detailed above. Release of the data contained in this hard copy data package and 
in the computer readable data submitted on diskette has been authorized by the laboratory manager or his/her designee, as 
verified by the following signature~· 

Signature and Title Date of Signature 

• 
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• Sample Delivery Group(SDG) 
Cover Sheet 

RECEIVED ('b/ 
JUN 09 2004 ~ 

HAZ. WASTE SUPPORT SEC. 

SDG Number: BQR04 

Laboratory Name.: A4 SCIENTIFIC, INC. 

Contract No.: 68W01038 

Analysis Price: $390.00 

Laboratory Code.: A4 

Case No.: 32903 

SDG Turnaround: 21 days 

EPA Sample Numbers in SDG(Listed in Numerical Order) 
.---,1-\D-Q~-p,---,0-~ 7·-n"'R"" '"" ----~-- ---------, J' - } u'->t vo ' ! ,j) .~, 

; 

',,~ •V I 
2)BQR01 8)BQR07 

3)BQR02 9)BQR08 

4)BQR03 10) 

15)BQR04 
6)BQR05 

/BQR04 
First Sample in SDG 

':.511812004 
First Sample Receipt Date 

14) 

15) 

16} 

-
20) 

21) 

22) 

lun.Df\O. 
j.U'<~'\.VO 

Last Sample in SDG 

!05/19/2004 
Last Sample Receipt Date 

Note: There are a maximum of20 samples (excluding PE sample) in SDG. Attach TRs to this form in alphanumeric 
order(the order listed above on this form). 

Date __ :s..::.._/.:...:j."L--::.::>;)~QJ-t-=t:-----

• 
005 



•• 

REFERENCE: 27 



• SOIL SURVEY OF 

·· ... _ ....••....... · .. o··-···················•·-j······· ....... A . . ·t p... ·•t ·c.~--· ·•····. ··. ·· .. -.... · oaR ··liaR "rea 0 · ·uer -0 nlCO . . . . . . . . . . . : 

:::·: :··:::;::::::·::.: · .. : 

.))<··.······· 



- . --- ---- ----------, 
SAN JUAN AREA, P 

SAN JUAN AREA, p UERTO RI CO SHEE" 



-~~-- ··-·······--········ ·······---·····-·- -·-· ······· --- ····- ·······--····--··················"-··-·-------------··········-···- -···· 

SAN JUAN AHEA, PUEHTO RICO 9 

.. ,'?Included with this soil in mapping are small areas of 
• Vega Alta, Matanzas, and Bayamon soils. The sur-face 

layer of the Vega Alta soils is da1·k yellowish brown clay 
loam; that of the Matanzas and Bayamon soils is dark 
reddish brown clay. These soils make up .10 to 20 percent 
of this mapping unit. 

Permeability and the available water capacity ar·e 
moderate. Runoff is medium. 1'his soil is medium in natu
ral fertility and ha$ a deep root zone. lt is difficult to 
work due to stickiness and plasticity of the clay. Crops 
respond well to heavy applications of lime and fertilizfH'S. 
Controlling erosion i~ a major concer·n of management. 

This soil has been used for sugarcane. fl is suited to 
pangolagrass, slargrass; and Mei·ker grass. 

Proper stocking •·ates and defen·(~d g-•·azing, as well as 
liming and fertilizing, are chief management needs. 

This lWil is moderately limited for most urban uses 
~cause of its clayey nature. Capability subclass IIIe. 

Bn~ Bajura clay. This is a nearly level, poo•·ly drained 
soil on river flood plains. Slopes are smooth and are 500 
to 2000 feet long. The m·eas range from 20 to 1000 acres. 

Typically t.he su•·face layer is dark bi'Own, firm clay 
about 5 inches thick. The subsoil, about 7 inches thick, is 
clar·k gray, finn clay mottled with yellowish brown, very 
dark gray, and dark brown. The substratum, f1·om a depth 
<,f 12 inches to 31 inches. is gray and yellowish brown, 
firm <;lay mottled with greenish gray. From :·n inches to 
l:iO inches, the substratum is greenish gray, fit·m clay mot
.tled with brownish yellow and bluish gray. 

.. Included with thh; Hoi! in mapping are small areas of 
tl1() Coloso soils. 'l'he sut·face layer of the Coloso soils is 
dark bt·own silty clay loam. These soils make up 10 to 20 
j)el·ccnt of this mapping unit. 

..................... J~errneabilit.y is Rlow and thtJ available w<~ter (;apacity is 
high. This soil is difficult to work due to stickiness and 
plaHticity of the clay and wetness. It is fertile and hai:l a 

><: jle(.ip root zone. When properly drained and managed, it is 
~tlitt}d to crops (fig. 1). 

> This f\(Jil has been used for sugarcane. It is _suited to 
pangqlag.rass, J?targrass, and paragrass. 

. );!roper stocking rates and deferred grazing, as well as 
.(e~tilizing, are chief management needs. 

Th.is soil is limited for most urban LJSe$ hecause of 
flf~111.:l~:te .. flood hazard, and high shrink-swell potential. 

:/ ·{g!l.tJt{piHty subdas:; HI w. 
; . Wrilf~Jlayamon chty, 2 to !) percent slopes. This is a 
.; ng~htly sloping, well draintld soil .on foot slopes und in 

~F,, .. ~!nli))Yalleys between the limestone hills. Slopes are 500 
i'' t? XQOQ x~~t lqng. The areas range ftom 1 () to 300. acres. 
~~][ .. 1;jpie!1,Hy the surface layer is dark reddish brown, fria
i[,;j;,] .pl~ el.~y.about 8 inches thick. The subsoil .. .to· a dt'.lpth of 136 

l

rr'•t .W¢1.!!.¢~ i.s.weak red and red, nrrn to friable clay. 
,, ., . .'fl¢1.\.lded ivith this soil itl mapping are small an:as of 

I!D~~~*~if~::h~2~,:~F~:j_~·:,:' ::n~h~~k:'~;·: o'~~s ;g 
•.. ~f~rn~a?ility_ an~l the available water capacity are 
''''iii; f!lp<erate 111 tlm; soil. Runoff is medium, and the hazat·d of 

~:.·1;•··················· ;.\""""11'•"""" 
!i;,, ... :l.!.c··:··:;·;;, ;;·,;· 
i~.~- ;·.1if~:::.:::::·: ;;:,:;: ;: .. 
i~J)._;_Tf~i::.::{\1:~·: ;: :; ; : 
~~s~s.·.rLtt.>}>: ::::::~:: 

!!lie ':;:~['•'••.·••.·· 
!;'li:; •• ,.,, ••••••••••••••••.... 

erosion is slight to moderate. This soil is difficult to work 
because of the stickiness and plasticity of the clay. It is 
medium in natural fertility and has a deep root zone. 
Crops respond well to heavy applications of lime and fer
tilizen). Controlling erosion and maintaining natlll·al 
fertility are the major concerns of management. 

This soil has been used for sugarcane and pineapples. Jt 
is suited Lo pangnlabrt·ass, star·gr·ass, and Merker grass 
(fig. 2). 

P1·oper stocking rates and deferred gr·azing, as well as 
liming and fer~ili~ing, are chief management needs. 

'!'hi::; soil has slight to moderate limitations for most 
ur·ban uses. 1f the S()iJ is used for con;>truction sites. tem
porat·y plant cover should be established quickly in 
denuded areas. Capability subclass ne. 
·-.PCaE-Caguaho clay loam, 20 to -10 percent slopes. 
This is a ~>teep, well drainf.!d soil on side slopes and "tops 
of strongly dissected uplands. Slopes are 500 to 1000 feet 
long. The ~ireas range from 20 to 800 acres. 

Typically the surface layer· is dark gn1yish brown, fria
ble clay loam about 4 inches thick. The next layer is 
brown, friable very gravelly clay loam about 6 inches 
thick. The substratum, beginning at a depth of lO inches, 
is a mixture of weathered and partially weathered vol· 
canic •·ocks. Consolidated rock is at a df:pth of 1() indws. 

(ncluded with this s11il in mapping al'e small areas of 
Mucara, Narnnjito, and Consumo soils and a few rocky 
hilltops. The surface layer of the .Mucara soils is very 
dark gr)lyish brown clay; that of the Naranjito soils is 
durk brown silty clay loam; and that of the Consumo soils 
is reddish brown clay. These soils make up 10 to 20 per
cent of this mapping unit. 

Permeability is rnoden1te in this soii, and the available 
water capacity is. low. Runoff is rapid, .and erosion is a 
hazat'd. Slippage is common in roadbanks, ditches, and 
drainageways, This soil is difficult to work l~ecuuse it is 
steep and shallow. Hillside ditches and diversions al'f:! dif~ 
ficult to lay out, establish, and maintain. This soil is fertile 
but has a shallow root zone. Controlling erosion is th(l 
major concern of rna11agement. 

This s()il has been used for tobacco and food crops such 
as sweet potatoes, bananas. and coffee. It is best suited to 
pa!'lgqJagrtiSS }lnd stargra!!S. 

Proper stocking rat(1S and deferred grazing, as well as 
liming an(! fertilizing, are chief management needs. 

This soil is suited .to Honduras pine, eucalyptus, and 
mahogany trees. Production of Honduras pine is low, 
about 800 bMrd feet per acre per year. The hazard of 
et·osion an<] limitatiOnS On th£) lH'le of equipment are lhe 
major concerns of management, Logging •· roads, skid 
trails, and planting should bE: on the contour to help con
trol erosion. The use of logging equipment is restricted at 
times becaui\e th(~ soil is soft unci r-;lippery when wet. 
Bmsh removal, careful hand planting, and fertilizing in
crense the survival of planted seedlings. 

This soil is limited for most urban uses because it is 
t>teep. !?l:wllow, !lJ1d subje<:t to lanch:;lides. If the soil is used 
as construction sites, development should be on the con-
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Temperature and Precipitation Normals for Puerto Rico 

Temperature and Precipitation 
Normals for Puerto Rico 

Click on blue dot for exact location and data for each :station 

Back to Home Page 

http://www .srh.noaa.gov I sjul sitemap.html 

Page 1 of 1 
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STATION- JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

SanJuan WFO 

Elevation: 9 ft 

Lat/Lon: 18.26N 66.00W 

Precipitation: 

Normal 2.81 2.15 2.35 3.76 5.93 4.00 4.37 5.32 5.28 5.71 5.94 4.72 52.34 

Median 2.58 1.68 1.82 2.80 5.44 3.32 4.11 5.13 4.85 5.09 5.17 3.93 50.56 

Temperature: 

Normal Max 83.2 83.6 84.4 85.8 87.2 88.6 88.5 88.7 88.8 88.3 85.9 83.8 86.4 

Normal Min 70.8 70.6 71.6 72.9 74.5 76.1 76.8 76.7 76.2 75.5 74.0 72.4 74.0 

http:~.srh.noaa.gov/sju/sitesanjuan.html .13/04 
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STATION- JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN 

• Rio Piedras Exp Stn 

Elevation: 86 ft 

Lat!Lon: 18.24N 
66.03W 

Precipitation: 

Normal 5.03 3.52 3.94 6.39 8.43 6.71 7.00 9.11 8.35 8.93 8.88 7.34 83.63 

Median 4.08 3.00 3.27 3.99 6.67 5.88 5.90 7.59 6.90 7.18 7.96 5.63 71.32 

Temperature: 

Normal Max 83.3 83.8 84.7 86.0 87.2 88.6 88.5 88.7 88.8 88.6 86.3 84.1 86.6 

Normal Min 65.8 65.8 66.6 68.1 70.5 71.9 72.6 72.5 72.2 71.5 69.8 67.3 69.6 

• 
http://www .srh.noaa. gov I sjul siteriopiedras.html 7/13/04 
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COOP NETWORK- PRECIPITATION (INCHES) ANNUAL SUMMARY- 2003 Page 1 of 1 

COOP NETWORK- PRECIPITATION (INCHES) 
2003 

NORTH COAST 

ShefiD STATION JAN FEB MAR APR MAY JUN 

BQN BORINQUEN 5.70 0.63 0.53 10.73 4.36 3.93 

DRD DORADO 7.14 4.53 0.73 6.58 2.56 1.94 

HTR RIO PIEDRAS 1.89 2.71 1.65 9.04 5.04 4.68 

SJU SAN JUAN 4.59 2.22 1.48 9.37 1.67 3.43 

DIVISION AVG 4.83 2.52 1.10 8.93 3.41 3.50 

NORMAL 3.67 2.96 3.13 4.73 6.66 4.78 

% 131.61 85.22 35.06 188.79 51.16 73.12 

ACCUMULATION 4.83 7.35 8.45 17.38 20.79 24.28 

NORMAL 

ACCUMULATION 3.67 6.63 9.76 14.49 21.15 25.93 

% ACCUMULATED 131.61 110.90 86.58 119.94 98.29 93.65 

http://www.srh.weather.gov/sju/rainfall_ 2003.htm 

ANNUAL SUMMARY -

JUL AUG SEP OCT NOV 

3.49 5.20 6.44 11.01 10.47 

7.30 8.15 2.05 3.64 16.64 

3.89 8.12 10.44 3.85 

4.70 5.65 4.50 4.83 11.26 

4.85 6.78 5.86 5.83 12.79 

4.87 6.26 5.49 6.03 6.63 

99.49 108.31 106.69 96.72 192.91 

29.13 35.91 41.77 47.60 60.39 

30.80 37.06 42.55 48.58 55.21 

94.57 96.89 98.16 97.98 109.3 8 

6/28/04 
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The NWS in San Juan, PR Goes Digital/Graphical! 

The National Weather Service has entered the era of graphical forecasts! If you take a look at 
httR:/Iwww.srh.noaa.gov/data/ifps/sju/GFE/ you will see what I mean. You will be able to find them regularly on 
our home page under Graphical Forecasts in the left margin. Although graphical forecast images have been 
around a while, these detailed images are created by your local NWS meteorologists. What is even more exciting 
is that these images are merely representations of a digital database containing forecast weather elements at 
"gridpoints" separated by less than 1 mile. Having such high-resolution forecast data in digital, "gridded" format 
opens up a world of possibilities for our customers who have more sophisticated weather data needs. 

The images on our web page are created by the 
meteorologists in the NWS office in San Juan using a 
new software package called the Interactive Forecast 
Preparation System (IFPS). With this software, our 
meteorologists no longer spend time typing the words of 
the forecast. Instead, they use the extensive process of 
interacting with graphical depictions of specific weather 
elements, such as temperature, winds, clouds and 
precipitation, so they can focus on forecasting the 
weather. The meteorologists, for example, will draw 
images of how temperatures will look at various times 
across Puerto Rico and the U.S Virgin Islands (see 
picture at left). These images, along with those of other 
weather elements, will then appear on our web page. 

Although graphics are great, we won't abandon our 
textual products. So who creates the words of the forecast text? The software does that too, both in English and 
Spanish! The images created by the meteorologists are actually maps of forecasted weather data assigned to 
specific geographical grid points at specific times. These data constitute a digital database of forecast weather 
elements. In other words, when a meteorologist has finished drawing the images of forecast temperatures, for 
example, the forecast temperature at every gridpoint (less than one mile apart) and at every hour (for up to seven 
days) are stored in a database. The IFPS uses this database to automatically generate the words of the weather 
forecasts you read on our web pages, hear on our NOAA Weather Radio, or see on television. 

But this is just the beginning. In the world of computers, once you have weather data in a digital database, the 
possibilities are almost unlimited! The database, for example, can be downloaded from the NWS and input into 
computers used by weather-sensitive businesses and organizations to improve their own specific forecast models 
(e.g., models used to forecast crop growth, electric power usage, water resources, and even transportation). The 
applications are only limited by the imaginations of our customers. In short, the NWS is bringing the prospect 
of greater efficiency and effectiveness to the sophisticated users of weather forecasts. 

I invite you to check our new graphical forecast pages periodically. We will be experimenting with new looks, new 
data, new formats, and new user interfaces- all in the hopes of delivering a better product to you! I welcome your 
comments and questions regarding this new era of digital and graphical forecasts of the National Weather 
Service. We've only just begun! Come join us! 

Israel Matos 
Meteorologist in Charge 
israel.matos@noaa.gov 

National Weather Service Forecast Office, San Juan, PR 

Back to home page 

http://www.srh.noaa.gov/sju/gfe_promo.html 6/28/04 
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National Weather Service Radar Image- Short Range Base Reflectivity- Puerto RicoNirf ... Page 1 of 1 

Puerto RicoNirgin Islands Radar 
Short Range Base Reflectivity Local forecast by "City, St'' or zip code jcity, St 

Adjacent Radars 

Base Reflectivity 
Short Range Loop 
Long Range Loop 

Composite 
Reflectivity 

Short Range Loop 
Long Range Loop 

Rainfall 
1-Hour Total Loop 
Storm Total Loop 

U.S. Views 
National Loop 
Alaska Loop 
Hawaii Loop 
Guam Loop 
Puerto Rico Loop 
Radars by State 

Additional Links 
Radar Information 
Credits 
Disclaimer 

Time and date in red indicates image is at least one hour old. 
Java must be enabled for looping. Please visit here and select the Get it Now butto 

National Weather Service, NOAA 
1325 East-West Highway 
Silver Spring, MD 20910 

http:/ /www.srh.noaa.gov /radar/latest/DS. p 19r0/si. tjua.shtml 

Page Auth< 
Last Mot 

Southern F 
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A Look Back at 2002 Page 1 of3 

Puerto Rico and U.S. Virgin 
Islands 

Weather Summary 2002 

Mostly Tranquil Weather 

It was a rather tranquil year across the N ortheastem 
Caribbean. No Tropical Storms or Hurricanes affected Puerto 
Rico or the U.S. Virgin Islands ... nor were there any 
widespread significant flood events this past year. Residents 

,,,<,:Ja and visitors enjoyed plenty of warm, tropical sunshine. 

2002 Temperature & Precipitaion Data 

Here is a look at the monthly average High and Low Temperatures for San Juan in 
2002, the Total Precipitation for each month, as well as the monthly Departure from 
Average of Precipitation. This data was taken from observations at the Luis M~noz 
Marin International Airport in San Juan, Puerto Rico. 
Click on the Months in the table if you wish to view the Daily Observations for each month. 

2002 San Juan, PR Temperature and Precipitation Data: 

I MONTH I lA VG HIGHIIA VG LOW I TOTAL PRECIP !DEPARTURE 

!JANUARY 184 172 13.33 1+0.31 
~====::::: ~;:::::===::::: ~:::;:;:::======~ ~:::;::;::====~ 

!FEBRUARY 184 172 10.98 1-1.32 
:=:;::::;::;::::::=====: 

IMARCH 185 173 11.13 1-1.01 
:=:;::::;::::;:::::====~ 

~~A~PRI~L==~ ~185;:::::====~ 17 4 14.85 II:=+ 1:=:::;.1::;::4====::::: 

IMAY 187 175 13.82 11-1.47 
~~===::::: ~~===::::: 
~~JU;;;N:;;E===~ 189 177 it.82 11-1.70 

~I JU;;:L;::;Y:;:;;;;:~ 189 1177 15.17 I ~I+ 1;::::;.0::;::::1 ===~ 
!AUGUST 1189 1177 16.70 11+1.48 

~=====:II ~====~ 

http://www.srh.noaa.gov/sju/dan.html 6/28/04 
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A Look Back at 2002 Page 2 of3 

ISEPTEMBERII90 1177 117.45 11+1.85 
I OCTOBER 1188 1176 114.81 11-0.25 
!NOVEMBER 1187 1175 112.65 11-3.52 
!DECEMBER 1185 1172 114.59 11+0.02 

More 2002 Temperature/Precipitation Data for San Juan: 

Highest Temperature recorded: 94 Degrees (September 6th and 7th) 

Lowest Temperature recorded: 69 Degrees (February 4th, 5th, 27th, 28th, March 15th, and 
December 29th) 

Number of Days with a High Temperature less than 80 Degrees: 2 (February 26th and April 
20th, with High's of79 and 78 Degrees, respectively.) 

Number of Days with a High Temperature greater than or equal to 90 Degrees: 58 

Greatest 24 hour rainfall total: 3.24 Inches (August 30.31) 

An Active Atlantic Hurricane Season ... But Not Locally 

The 2002 Atlantic Hurricane Season was an active one ... with a total of 12 named Storms, of 
which 4 became Hurricanes. However, locally it was inactive ... as most of the Storms in 
2002 formed over the Western Caribbean and the Gulf of Mexico. 

To obtain more information on the 2002 Atlantic Hurricane Season, clickhere. 

"LILI" ... this was the storm that 
came closest to the local area. 
However, Lili had no direct impact 
on Puerto Rico or the Virgin Islands. 
Lili crossed the Windward Islands, 
continued moving westward well 
south of the area, and did not make a 
northward tum until it was south of 
Hispaniola. Lili briefly brought 
more clouds and squally weather to 
Puerto Rico and the U.S. Virgin 
Islands ... but nothing of significance. 

http://www.srh.noaa.gov/sju/dan.html 6/28/04 
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A Look Back at 2002 

Lili became the first Hurricane to 
make landfall in the United States 
since "Irene" back in 1999. 

:I 
. i 
. j 

tO· 

TrDplc.aiStorm 

Tropic.aiD•p. 

Extrauopkal 

Subtr. Storm 
Subtr. Dep. 

Low/WiVe 

Page 3 of3 
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In the picture: Lili's track. Lili became a Tropical Depression on September 21st east of the islands, crossed 
the Windward Islands as a developing Tropical Storm on the 23rd, and became a Hurricane on the morning 

of the 30th. As Lili crossed the Windward Islands, Barbados reported sustained winds of 47 mph, with gusts of 
up to 75 mph. Lili reached its peak intensity on October 3rd over the North Central Gulf of Mexico ... with 

sustained winds of 125 mph. Lili then rapidly weakened to an 80 knot Hurricane as it made landfall along the 
central Louisiana coast. 

Back to Main 

http://www .srh.noaa.gov /sju/ dan.html 6/28/04 
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COOP NETWORK- PRECIPITATION (INCHES) ANNUAL SUMMARY- 2003 

• NORTH COAST 

ShefiD STATION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

BQN BORINQUEN 5.70 0.63 0.53 10.73 4.36 3.93 3.49 5.20 6.44 11.01 10.47 2.80 

DRD DORADO 7.14 4.53 0.73 6.58 2.56 1.94 7.30 8.15 2.05 3.64 16.64 4.48 

HTR RIO PIEDRAS 1.89 2.71 1.65 9.04 5.04 4.68 3.89 8.12 10.44 3.85 5.61 

SJU SAN JUAN 4.59 2.22 1.48 9.37 1.67 3.43 4.70 5.65 4.50 4.83 11.26 5.25 

DIVISION AVG 4.83 2.52 1.10 8.93 3.41 ' 3.50 4.85 6.78 5.86 5.83 12.79 4.54 

NORMAL 3.67 2.96 3.13 4.73 6.66 4.78 4.87 6.26 5.49 6.03 6.63 6.08 

% 131.61 85.22 35.06 188.79 51.16 73.12 99.49 108.31 106.69 96.72 192.91 74.59 

ACCUMULATION 4.83 7.35 8.45 17.38 20.79 24.28 29.13 35.91 41.77 47.60 60.39 64.92 

NORMAL 

ACCUMULATION 3.67 6.63 9.76 14.49 21.15 25.93 30.80 37.06 42.55 48.58 55.21 61.29 

% ACCUMULATED 131.61 110.90 86.58 119.94 98.29 93.65 94.57 96.89 98.16 97.98 109.38 105.93 

SOUTH COAST 

STATION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

AVR AGUIRRE CENTRAL 1.84 1.53 1.38 7.00 1.67 1.99 2.85 5.15 1.21 5.24 24.58 4.36 
' 

YUC BOCA 0.95 0.99 1.87 13.79 1.27 0.81 0.68 3.13 2.22 7.74 23.30 5.88 

CMO COAMO 1.62 9.35 4.00 0.13 0.63 7.41 4.57 6.33 8.09 0.81 

ENS ENSENADA 0.48 0.25 0.82 14.98 0.42 1.32 0.00 3.29 2.35 6.40 21.63 8.71 

LJS LAJAS SUSTATION 2.80 1.91 3.35 13.01 1.54 0.41 2.07 3.84 4.08 7.98 19.04 7.07 

LAJ MAGUEYESISLND 0.48' 0.50 0.88 8.54 0.28 0.64 2.60 2.19 4.52 16.73 3.57 

POC PONCE4E 2.04 1.95 2.68 10.37 0.51 0.26 2.73 3.85 3.24 7.14 14.51 6.10 

STI SANTA ISABEL 2.51 1.59 2.20 9.52 0.58 0.83 2.55 4.23 1.18 4.64 19.37 5.72 

YCO SANTA RITA 0.75 0.70 1.45 9.35 0.25 0.60 0.60 2.55 3.70 2.74 22.55 2.65 

DIVISION AVG 1.48 1.23 1.83 10.66 1.17 0.78 1.51 4.01 2.75 5.86 18.87 4.99 

NORMAL 1.00 0.85 1.21 1.84 3.45 2.26 2.20 4.16 5.17 6.46 4.15 1.44 

% 148.13 144.31 151.14 579.17 33.88 34.37 68.81 96.29 53.17 90.69 454.62 346.22 

ACCUMULATION 1.48 2.71 4.54 15.19 16.36 17.14 18.65 22.66 25.41 31.27 50.13 55.12 

NORMAL 

ACCUMULATION 1.00 1.85 3.06 4.90 8.35 10.61 12.81 16.97 22.14 28.60 32.75 34.19 

%ACCUMULATED 148.13 146.37 148.26 310.07 195.95 161.54 145.61 133.52 114.76 109.32 153.08 161.21 • 
http://www.srh.noaa.gov/sju/rainfall_ 2003 .htm 7/13/04 
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\~®- / CELIA'S LAUNDRY (DML) 
247 ELEANOR RQOSEVEL T STREET . 

TDD 02-0401-39 
PR0002196368 
CASE #32903 



Site Name Celia's Laundry. Inc. Sampling Plan No. 02-0401-39SP 

OBJECTIVE: 

The United States Environmental Protection Agency (U.S. EPA) has tasked the Puerto Rico 

Environmental Quality Board (PREQB) Sampling Team to conduct a Site Inspection (SI) at 

the facility of Celia's Laundry, Inc. (CLI) located on #247 Eleanor Roosevelt Street, San Juan 

Puerto Rico 00917. 

BACKGROUND INFORMATION 

Celia's Laundry, Inc. (CLI) is located on the first floor of a two (2) stories building that is to the 

north of Eleanor Roosevelt Street and is surrounded by other commercial facilities. There is a 

residential apartment on the second floor. There are three (3) concrete buildings on the eastern, 

western, and northern sides of the property and there are no daycare centers or schools within 200 

feet from the site. The site is rectangular in shape and consist of a concrete-covered parking area to 

the south, one concrete-covered area to the west of and besides the CLI building, another small 

concrete-covered area to the north and besides the CLI building, and a large area with exposed soil 

also to the north of the CLI building. This large area ,of exposed soil is in the backyard of the 

property and has small areas covered with vegetation or gravel (Figure 2). 

Inside the CLI building there is a reception area, two large halls where the regular machine wash, 

drying, and ironing of clothing is performed, and a dry-cleaning area. The dry-cleaning area is in a · 

room on the northern side of the building that opens into the property backyard. This room is 

covered by a metal roof and consists of a concrete platform with a primary containment system (i.e. 

ditch). The primary containment system is below the dry-cleaning machine and consists of a ditch 

covered by a metal screen, and was designed to collect any tetrachloroethylene accidentally released 

from the machine. All the solvent collected inside the ditch is then pumped back into a 55-gallon 

metal drum that is constantly connected to the dry-cleaning machine for reuse. Both the dry

cleaning machine and the 55-gallon drum are kept above the primary containment system. No 

secondary containment system exists at the site that will prevent any tetrachloroethylene accidentally 

released from this primary containment system from reaching the area of exposed soil in the 

backyard. The fact that there is a concrete ramp next to the primary containment system, which 

reaches the exposed soil in the backyard, may increase risk of any chemical from reaching the 

ground surface. 
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Site Name Celia's Laundry, Inc. Sampling Plan No. 02-0401-39 SP 

CLI have been engaged in the dry-cleaning, machine washing, drying, and ironing of clothing since 

1978. Tailoring is also performed at the site. According to Mrs. Celia Aristy, ManagerofCLI, Mrs. 

Noemi Lopez, who also lives on the second floor, owns the property. Currently there are 10 

employees working on site. CLI has an updated PREQB air emission permit (PFE-65-0 101-0019-I

II-0) to operate a dry-cleaning machine, a boiler, and two electric dryers. The rinse water from the 

washing machines is discarded directly into the Puerto Rico Aqueduct and Sewers Authority 

(PRASA) sewer system. 

The dry-cleaning process is performed using tetrachloroethylene (UN 1897). During an Off/On Site 

Reconnaissance performed on November 29, 2001, five corroded, 55-gallon metal drums were 

observed on the backyard of the property (northern side). Two of these drums were labeled as 

containing tetrachloroethylene and were located over an uncovered, outdoor concrete platform with 

no containment system. To the north and besides these two drums, there was another corroded 

·drum, also labeled as containing tetrachloroethylene. This drum was partially buried directly irtto 

the ground, laying on its side and located over the exposed soil area on the backyard (Figure 2). In 

the area of exposed soil on the backyard, two additional corroded metal 55-gallon drums were 

observed next to and to the north of the three drums containing tetrachloroethylene. These drums 

were also partially buried directly into the ground and laying on their side (Figure 2). According to 

Mrs. Aristy, these drums were previously used to store kerosene. One of these drums was over the 

gravel area while the other was over the exposed soil (Figure 2) 

Within a 4-mile radius from the site there are twenty-seven (27) PRASA drinking water wells. Two 

of these wells are within a 2-mile radius, are downgradient (Pozo Truman and Pozo Miguel Such), 

and were closed in 1987 due to contamination with volatile organic compounds (VOC's), including 

tetrachloroethylene, among others. There are also two other PRASA drinking water wells that are 

downgradient and within Yz - mile distance from the site (Pozo Extension Roosevelt and Pozo Parque 

Roosevelt). The fact that tetrachloroethylene is being used at the site for the dry-cleaning process 

since 1978, that there were four 55-gallon metal drums labeled as containing either 

tetrachloroethylene or kerosene laying on their side and directly over the ground at the site, and that 

there are two wells located downgraqient from the site closed due to contamination with VOC's 

(including tetrachloroethylene), CLI represents a threat to other drinking water wells in the area. 
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SAMPLING STRATEGY: (describe sample location, amount, rationale, type of samples, QA/QC 

samples etc.) 

Soil Samples: A total of nine (9) soil samples, including the duplicate, will be collected during this 

Site Inspection. Seven (7) onsite samples will be collected in ordt!r to determine the type and 

concentration of hazardous substances for attribution of contaminants, if any. Two (2) samples will 

be collected as background. The background samples will be collected on areas presumed to be out 

of the influence of site activities and contamination. At least one combined field rinsate blank will 

be collected for each day of sampling. For the location and rationale for each sample refer to Table 

B-1 and Figures 2-4. 

Groundwater Samples: Three (3) groundwater samples will be collected during this Site 

Inspection. Three (3) samples (CLI-GW-01, CLI-GW-02D, CLI-GW-03) including the duplicate, 

will be collected from two (2) PRASA drinking water wells (Las Americas and Hiram Bithorn) 

located downgradient and within a 2-mile distance from.the site. The MS/MSD sample will also be 

collected at one of these points for quality control purposes. 

Refer to Table B-1 and Figures 2-4 for the description, rationale, and location of these samples. 

Quality Assurance/ Quality Control (QA/QC) samples: 

Field rinsate blanks will be collected daily by pouring demonstrated analyte free water over a piece 

of decontaminated sampling equipment (e.g. bowl, bucket or auger) to evaluate potential cross 

contamination from inadequate decontamination. The frequency of the field rinsate blank collection 

is one per decontamination event per type of equipment (e.g. bowl bucket or auger), not to exceed 

more than one per day. The field rinsate blanks will consist of the same number and type of 

containers as their original aqueous samples. Sample preservation will be as for all aqueous samples 

and as indicated in Sections 3.5.3 and 3.5.4 of the approved PREQB Superfund PA/SI QAAP for SSI 

(Revision 8, November 7, 2003). Field rinsate blanks will be taken at the beginning of each 
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Site Name . Celia's Laundry, Inc. Sampling Plan No. 02-0401-39 SP 

sampling day for all parameters of interest (excluding physical parameters) and shipped with the 

samples taken during that specific day. 

Field trip blanks will be prepared at the rate of one (1) per each day, when volatile organics in an 

aqueous matrix are being collected. Trip Blanks will be collected at the rate of one (1) per cooler per 

each day of organic sampling. Analyte free water blanks will be collected prior to the sampling 

event and separately, whenever a new lot of demonstrated analyte free water is used for a sampling 

. event. The same demonstrated analyte free water utilized for the trip and field blanks will be used to 

collected this blank. This blank will be analyzed for CLP TCL/TAL parameters. The analyte free 

water blanks will consist of the same number and type of containers of an aqueous sample. 

Additional Information on Sampling Strategy; 

Continuous air monitoring will be conducted during all sampling activities using an FID 

and a PID (i.e. Foxboro TVA 1 OOOB). Only grab samples will be taken during the sampling 

activities. All samples will be analyzed for Target Compound List (TCL) and Target 

Analyte List (TAL) contaminants, including cyanide. For a description and purpose of the 

samples, refer to Table B-1 . 
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TABLE B-1: SAMPLES DESCRIPTION (CONT.) 
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conClusions are presented in this report to document 
the volume and distribution of sediment deposited in 
Lago Lofza reservoir from its constmction in 1953 
through 1994. 

CHARACTERISTICS OF THE LAGO LOiZA 
BASIN 

The Rfo Grande de Lofza watershed is the 
largest drainage basin in Puerto Rico (fig. 1). The 
Carrafzo Dam is the outlet for the upper Rfo Grande de 
Lofza drainage basin with an area of 538 square 
kilometers. The reservoir lies at the end of two flood 
plains formed by the Rfo Gurabo and the Rfo Grande 
de Lofza with alluvium covering almost 100 square 
kilometers of the basin. The largest city in the basin, 
Caguas, was established on the flood plain and is 
bounded by steeply sloped mountains composed of 
igneous and volcanic rock. Approximately 180 square 
kilometers of the upper Rfo Grande de Lofza basin is 
underlain by the San Lorenzo Batholith, composed of 
granodiorite that weathers readily into clays and 
course sands, approximately 130 square kilometers is 
underlain by volcanoclastic rocks, and 120 square 
kilometers is underlain by submarine basalts and 
cherts. 

Mean annual rainfall within the up_per Rfo 
Grande de Lofza basin ranges from as much as 5,000 
millimeters per year on the slopes of the Sierra de 
Luquillo mountains to about I ,600 millimeters per 
year in Juncos and Caguas which lie in the rain 
shadow of the mountain range (Calvesbert, 1970). The 
principal rivers draining into the reservoir are the Rfo 
Grande de Lofza, Rfo Gurabo, Rfo Cafias, and Rfo 
Bairoa. The combined mean annual discharge (9.80 
cubic meters per second) of the Rfo Grande de Lofza 
and Rfo Gurabo constitute about 72 percent of the 
mean annual inflow to the reservoir. Assuming the 
same mnoff rate for the rest of the basin, the long-term 
mean flow entering the reservoir is about 13.6 cubic 
meters per second. During periods when water is not 
being rationed, the average withdrawal for water use 
equals 4.4 cubic meters per second (100 million 
gallons per day). For water year 1994, the annual 
mean flow into Lago Lofza was 5.6 cubic meters per 
second; the seven-day minimum flow was 0.57 cubic 
meter per second for the Rfo Grande de Lofza and 0.16 
cubic meter per second for the Rfo Gurabo (Dfaz and 
others, 1995). While the average surface mnoff 
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amounts to more than three times the demand in a 
given year, the effective storage capacity is 
approximately one-tenth of the yearly demand. 

The upper Rfo Grande de Lofza basin is one of 
the most highly developed watersheds in Puerto Rico 
with a population density of about 465 people per 
square kilometer (Department of Commerce, 1991 ). 
Within the basin are the towns of Aguas Buenas, 
Caguas, Gurabo, Juncos, Las Piedras, and San 
Lorenzo. Approximately 75 percent of the basin is 
steeply sloped with erodible soils (livari, 1981). 
Analysis of aerial photographs was used to determine 
that the agriculture land use accounted for 36 percent 
of the basin in 1950 but accounted for only l 0 percent 
of the land use in 1987. Much of the cropland was 
abandoned and reverted to pasture and secondary 
forest during this period of time. The expected 
reduction in hillslope erosion resulting from the 
reversion to pasture and secondary forest has possibly 
been offset by increased erosion, due to constmction 
activities as urban centers continue to expand in the 
Rfo Grande de Lofza drainage basin. Urban areas 
increased from 3 to 7 percent coverage of the basin 
from 1950 to 1987 (A. Gellis, USGS, personal 
commun., 1997). 

CHARACTERISTICS OF CARRAlZO DAM 
AND LAGO LOIZA 

The Rfo Grande de Lofza was impounded in 
March of 1953 with the completion of the Carrafzo 
Dam 21.7 kilometers upstream from the river's outlet 
to the Atlantic Ocean. The dam and reservoir 
characteristics are given in table 1. 

Lago Lofza was built to provide the San Juan 
metropolitan area with a municipal water supply. 
Although penstocks and turbines for power generation 
(3,000 kilowatts capacity) were originally included to 
provide an independent source of power for dam 
operations, hydroelectric power generation was later 
abandoned due to the infrequency of reservoir releases 
(livari, 1981 ). In 1977, flash boards were added to 
raise the maximum pool level from 40.14 meters 
above mean sea level ( amsl) to 41.14 meters amsl. The 
additional storage capacity provided by the flash 
boards could be between 2.4 and 3.0 million cubic 
meters. The lower value is based on the 1994 
bathymetry and the higher value on the 1947 
topography. Sedimentation of small tributaries to the 
lake has reduced the surface area of the lake from 3.06 
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Figure 1. Location of Lago Lofza in the Rio Grande de Lofza basin, Puerto Rico . 
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.le 1. Principal characteristics of Lago Lofza and Carrafzo Dam 

[Modified from Sheda and Legas, !968; and the Puerto Rico Electric Power Authority, 1980: amsl, above mean sea level; 

TIN, Triangulated Irregular Network] 

Total length of dam at top (spillway and non-overflow sections) ............................................................. 210 meters 

Length of spillway section ........................................................................................................................ 95.! meters 

Elevations: (amsl) 

Top of dam .................................................................................................................................... 44.0 meters 

Top of gates ................................................................................................................................ 41.14 meters 

Spillway crest... ............................................................................................................................. 31.0 meters 

Crown of lowest water intake ....................................................................................................... 30.0 meters 

Invert of intake structure ............................................................................................................... 28.0 meters 

Maximum width at base ............................................................................................................................ 30.0 meters 

Diameter of penstocks .............................................................................................................................. 1.67 meters 

Installed power-generating capacity .............................................................................................. ; .... 3,000 kilowatts 

Discharges with gates completely open 

Maximum normal pool ( 41.14 meters amsl) .................................................. 6,590 cubic meters per second 

Maximum design elevation (43.0 meters amsl) .............................................. 8,835 cubic meters per second 

Top of dam (44.0 meters amsl) ................... : ................................................... 9,970 cubic meters per second 

Maximum discharge recorded at dam site (September 6, 1960) ................................ 4,814 cubic meters per second 

Storage at pool elevation of 41.14 meters from 1947 TIN ............................................. 26.801 million cubic meters 

Surcharge storage for flood control (from 41.14 to 43 meters)2 .......................................... 8.0 million cubic meters 

Drainage area at dam site ......................................................................................................... 538 square kilometers 

Design flooded area (elevation of 43 meters) ........................................................................................ Not available 

Flooded area at 41.14 meters .................................................................................................. 2.67 square kilometers 

Maximum pool elevation (top of gates) .................................................................................................. 41.14 meters 

Maximum original depth of normal pool (pool elevation of 40.14 meters) ................................................ 24 meters 

Maximum depth during 1994 survey (pool elevation of 41.14 meters) ...................................................... 18 meters 

Maximum length of normal poo! 3 ......................................................................................................... 10 kilometers 

1 Hunt ( 1976) reported the original volume as 26.85 million cubic meters at a pool elevation of 40.14 meters amsl. 
2 Assumes that the capacity between elevations of 41 and 44 meters above mean sea level has not changed since dam 

construction. 
3 To the confluence of the Rio Grande de Lofza and the Rio Gurabo, Puerto Rico . 
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to 2.67 square kilometers from 1953 to 1994 (at a pool 
elevation of 41.14 meters amsl). Three 48-inch-

•

diameter silt sluice outlets in the overflow section of 
he dam (two at 22 meters and one at 17 meters amsl) 

were rendered inoperable in 1977 to prevent 
accidental discharges for the reservoir (Ii vari, 1981). 

METHOD OF SURVEY 

The 1994 survey of Lago Lofza reservoir 
involved planning, data acquisition, and data 
processing. A geographic information system, 
Arc/lnfo 1 was used to plan the survey lines and to 
analyze the bathymetric data. Bathymetric survey lines 
(track lines) were established at a spacing of 50 to 100 
meters (fig. 2). Data describing the reservoir cross
sections below the track lines were acquired with a 
Differential Global Positioning System (DGPS) 
combined with a depth sounder. The soundings were 
subsequently adjusted to represent depths below the 
maximum pool elevation (datum 41.14 meters above 
mean sea level). The corrected depths were then 
converted to elevations above mean sea level as 
established by the National Geodetic Vertical Datum 
1929 (NGVD29). A bathymetric map2 of the reservoir 
bottom was constructed with elevation contours drawn 
at !-meter intervals from the deepest part of the 
reservoir (26 meters amsl) up to the maximum pool 
elevation of 41 meters above mean sea level. The 
contour lines were then converted into a surface model 
of the reservoir bottom by creating a triangulated 
irregular network (TIN). The TIN represents the lake 
bottom as thousands of adjoining triangles with x, y, 
and z coordinates assigned to all vertices. The volume 
of the reservoir was then calculated at incremental 
pool elevations. Cross sections and longitudinal 
sections were produced from the surface models. 
These sections were compared with the bathymetric 
data to verify that the model sections accurately reflect 
the reservoir bottom. To further describe the temporal 

1 Use of trade names in this report is for identification 
purposes only and does not imply endorsement by the U.S. 
Government. 

2 For purposes of this report, the topographic map describing 
elevations of the lake bottom after impoundment will be referred 
to as a bathymetric map to convey the fact that the surveyed area is 
below water. A strict interpretation of the word bathymetry would 
require that the contours be isobaths, or lines of equal depth, rather 

-han lines of equal elevation. 

variation in scour and fill in Lago Lofza since its 
impoundment, cross sections and longitudinal sections 
from surveys made in 1953, 1963, 1971, 1979, 1990, 
and 1994 are also presented. Finally, TINs created 
from the original reservoir bottom (from a I :2000 
scale topographic survey conducted prior to the 
impoundment) and the 1994 reservoir bottom were 
converted into geographically-registered grids with a 
I 0-meter cell spacing. The difference in elevation 
between the two surveys for each cell was determined 
and used to construct a map showing the net amount of 
deposition or erosion in different areas of the reservoir 
since its impoundment. 

Field Techniques 

The bathymetric survey of Lago Lofza was 
conducted from November 1 to 15, 1994. Data were 
collected with the Bathymetric/Land Survey System 
(BLASS) developed by Specialty Devices Inc. The 
system uses two Motorola SixGun differential 
geographic positioning systems (DGPS) for horizontal 
positioning. The GPS units were first used in static 
survey mode to establish reference marks at sites near 
the reservoir. A reference station, CARRAIZO 
(18°19'40.7498"N, 66°00'58.106"W, 44.0 meters 
amsl), was established at the center of the dam using 
the USGS Benchmark MESAS (18°l6'19.148"N, 
66°03'13.408"W, 344.96 meters amsl). Because of the 
sinuous form of the reservoir, three additional 
reference stations were established. USGS benchmark 
SILLA (18°l8'15.410"N, 65°59'16.219"W, 366.73 
meters amsl) was used as the master station to 
establish reference stations at MARINA 
(18°17'43.36"N, 66°00'37.60"W, 317.0 meters amsl), 
TANQUE (18°17'58.45"N, 66°00'32.62"W, 336.9 
meters amsl), and PAPA JUAN (18°17'57.54"N, 
66°00'48.56"W, 300.2 meters amsl). 

During the bathymetric survey, the reference 
station with the best visibility of the area to be 
surveyed was occupied as the master station to 
transmit GPS pseudorange corrections to the survey 
boat below. The GPS on board the survey boat 
independently calculated a position every second 
using the six satellites in view with the best geometry. 
Once every 5 seconds, the boat's GPS received a set of 
pseudorange corrections to maintain a positional 
accuracy of better than 2 meters. 

Method of Survey 5 
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• RIO GRANDE DE LOIZA 

Nace el Rio Grande de Lo1za en el Barrio Espino del 
Mun~cipio de San Lorenzo. El rio y sus tributaries pasana traves 
de los municipios de Loiza, Can6vanas, Carolina, San Juan, 
Guaynabo, Gurabo, Rio Grande, Aguas Buenas, Trujillo Alto, Cidra , 
Juncos, Naguabo, Las Piedras, Caguas y San Lorenzo. 

Tiene una longitud aproximada en 72.0 Kil6metros desde su 
nacimiento hasta su desembocadura en el Oceano Atl~ntico. 

Son sus tributaries la Quebrada Verraco, Quebrada Arenas, 
Quebrada Lajas, Rio Emajagua, Quebrada Arenas, Chiquita, Quebrada 
Hondo, Quebrada Blanco, Quebrada Salva Tierra, Rio Cayaguas, 
Quebrada Janer, Quebrada Las Bambuas, Rfo Turabo, Rfo Caguitas, 
RioBairoa, Rio Gurabo, Rio Canas, Quebrada Carrafzo, Quebrada 
Colorada, Quebrada Grande, Quebrada Maracuto, Rio Canovanillas, 
Quebrada Bocaforma, Rio Can6vanas, Cafio Carrasco, Cafio Norberto, 
Canal Machicote, Cafio Zequeira y Cano Gallardo. 

Recibe las descargas de las siguientes Plantasde Tratamiento 
de Aguas Negras: San Lorenzo, Caguas, Gurabo, Juncos, Pueblito 
del Rio, El Conquistador, Trujillo Alto, Lago Alto, Villa del Sol, 
Lomas de Carolina, Rosa Marfa, Brisas de .Loiza, Loiza Valley, 
Can6vanas, Canal Caracoles, Aguas Buenas, Loiza Aldea, Escuela Bo. 
Mang6 en Juncos. Recibe ademas las descargas de las Plantas de 
Filtraci6n de: Caguas, Juncos, San Lorenzo, Aguas Buenas, Barrazas, 
y Barrio Cubuy. Como otra fuente de contaminaci6n estan identifi
cadas las siguientes descargas industriales: Compan·ia Fomento 
Industrial de Caguas, Las Piedras Container, RCA Borinquen Inc., 
Pamcor, Life-saver Manuf, Chees Brought Ponds., Las Piedras Fomento 
Inc.; Eli Lilly, 3M de Puerto Rico, Warner Chilcott, Converse Rubber 
Co. , Aluminum Estrus ion Corp., Compania de Fomento, ~1ic:=o data Inc· 
y Ford Motor Co. 

En el rfo y sus tributaries se encuentran quince tomas de agua.v' 
potable. El sistema cuenta ademas con el Lago Loiza. · :~:-__ 

En el Rio Grande de Loiza hay 5 estaciones de monitorfa de 
superficiales y 1 estaci6n de monitoria de aguas costanera . 

.. . ···-, ..... ~.-
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SEGMENTO 

l. Desde la desarbocadura 
del rto,hasta 6.4 kil6-
metros aguas arriba, en 
e 1 l!mi te de los Barrios 
•rorrecilla Alta y Can6-
vanas, Municipio de I.Dtza. 

- Desde la desarbocadura 
de 1 ru:o Can0vanas1 hasta 
3.75 kilOmetres aguas 
arriba, en los 11mites 
del pueblo de Can6vanas. 

- Oesde 4 . 0 k 116retros 
aguas arriba de la 
desart:ocadura de 1 Rto 
Can6vanas, hasta el naci 
nuento del rto, Barrio 
Cul:A.ly, ~\lnicipio de 
I.D!za. 

I 

-------·--·----·---·-··---.----. ··-

CLASIFICACION 

Area de ~a 

Area de Recarga 

J\gua Potable 

TABLA 6 
CI.ASIFICACIOH POR SEGHENTOS POR USOS DE 

RIO GIWilE DE llliZA 

TRIBUTARIOS EN OBSBRVACIOOES 
LA CLASIFICACIOH 

1. caiio Gallardo 

2. caiio Pall1dica 

3 •. caiio Zequeira 

4. cai\o San Isidro 

5 • caiio tlorl:lerto 

6. caiio Carrasro 
., 

. 
1. Rto OJOOy 

a. ().lebrada' de los 
Saltos 

·- -- ---·---~ •.. 

usos 
POTENCIALES 

. 
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ectrr. TABLA E 
CLABIFICACIOH POR SEGKENTOS POR USOS DE ~ I 

RIO GIWIJE [£ llliZA 

SEGHEN'l'O CLASIFICACION TRIBtn'ARIOS EN OBSERVACIOOES usos 
LA CLASIFICACIOH POTENCIALES 

- A lo largo del Canal Area Eool6gicamente Sensitiva 1. canal del Hedio l>q\11 se enwentra parte del 
del Medic y Canal de carplejo Vac1a Talega-'l'Orrecilla 
Tierra, en el limite de Piiiones. Hay varias espooies de 
los Barrios Torrecillas aves, que anidan en esta !!.rea ' Alta,y Torrecilas Bajo, entre las cuales se enwentra el 
Municipio de ID1za. pe U:cano marr6n, especie prate-

gida por agencias federales. -
- II lo largo del Canal Area Eool6gicamente Sensitiva 1. Canal HadUoote Se encuentra parte del pclntano 

Machioote, en el Barrio Torrecilla Alta. Es Wlil reg i6n 
Torrecilla Alta del CXJI'Itigua al OCJllllejo Vac1a 
Municipio de Loiza. Ta lega-Torrebi lla Pi.iiooea. 

llay lx>sque rteroca rws ,e 1 cua 1 
provee !n!ithl a la pa lana cabe-
ciblanca, especie en peligro de 
extinci6o. 

{. Oesde la deseabocadura del Estuario Inform:JCi6o obtenida a tra~a de 
rto,hasta 9.5 kil6metrOS - docunento publicado par el 
aguas arriba, en el Departamento de llecursos Natura-. 
l!mite del Barrio canova- lea. 
nillas, Municipio de 
Carolina y Barrio Torre-
cilla Alta, Municipio de 

' ID1za. 

. 

I I 
- HAr .ar-· 
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SEGMEN'l'O CLASIFICACION 

4. Desde el kilOmetro 27,75 Aqua Potable 
aguas arriba 1hasta el 
nuctmiento del rto, 
Barrio Espino~ Municipio 
de San wrenzo. 

CCNI'. TABLA 6 
CLASIFICACION POR SEGHENTOS POR USOS DE 

RIO GRI\lU" DE LOIZI\ 

TRIBUTARIOS EN OBSERVACIONES 
LA CLASIFICACION 

1. I.ago quratzo El Lago carrafzo se utiliza 
para la generac16n de energ1a 

elktrica y sl.llli.nistro de agua 
potable. Alguna pesca de 
dajaos y chopas ,;a pueden eooon-
trar en este lago. 

2. ~ada Carratzo 

3. ru:o Canas Hay pesca ocasiooal en el ru:o 

-
--···----····---

usos 
P01'ENCIALES 

Cai\as. Este J:!o est4 oont<Winadc 
oon Bilharzi". 

a. O<Jebrada Arenas 

4. ru:o G.lrabo !lay pesca ocasional en el R!o 
G.lrabo. Este r!o es t.1 oon t:ami-

a. R!o Valenciano 
nacb con Bilharzia. 

1. Q.Jebrada Don Vtcto 

2. ~ada Ia Santa 

3. QJebrada . Los 
».Jertos 

a, ().Jebrada 
~bntones 

b. ~braaa Ceiba 

c. (\lebr:ada Arenas 

d. 0-Jebrada llooda 

•', 

I 

I 
I 

I i 
I I 
·I 
I· 

. I! 

I j 
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a:m. TABLA 6 
CLASIFICACION POR SEGMENTOS POR USOS DE 

RIO GAAN:lE ~ IDIZA 

SEGMENTO CLASIFICACION TRIBUTARIOS EN OBSERVACIOOES usos 
LA CLASIFICACION POTENCII\LES 

1. ().Jebrada 
Color ada . 

2. ~ada de los 
Mbanos 

-
5. R.1oBair6a llay pesca ocasional en el R.to 

Bairoa. Est4 contaminaoo 
m:x'leradarente con Dilhania 

a. ()Jebrada de los ., 
~rtos 

6. R.to <:aquitaa 

a. Rfo Cai\abooci to 

h. OJebrada Algarrdxl 

c. (}Jebrada del !lorna 

d. Ouebrada Sanjelo 

7. R.to 'fur ato 

a. ()lebrada de las 
()lebradillas 

b. Quebrada Beatriz 

1. !}.lebrada 
5alacbra 

I 
--
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SEGMENTO CLASIFICACJON 

' 

______ ... __ 

CQll', TABLA I) 
CLASIFICACION POR SEGHENTOS POR USOS DE 

RIO GfWU PE IDIZA 

TRIBUTARIOS EN OOSERVACJONES usos 
LA CLASJFICACION POTENCIALES 

c. Quebrada Nar&ljito . 
d. ().lebrada Maraca i 

1, (uebrada 1-t:>rena 
' 

8. ()lebrada Las ~ 

9. ()lebrada Janer 

10. Rio Cayaguas 

. a • 0-lebrada Grande 

b. R!o de las Vegas 

11. Qclebrada Salvatierra 

a. ~brada el C<lngle 

12 • ().lebrada Blanca 

n. ().le.brada Prieta 

13. ().lebrada lb1da 

14. ()lebrada Arena Clliqui ta 

15 • R!o ana jlllJUil 

16. ()Jebrada Lajas 

17. ().lebrada 1\renas 

18. Quebrada Verraco 



• 

SEGMENTO 

- Desde 0.6 kilOmetres 
de la deSOTtxx:adura del 
Rio Turatxl en el lwte 
de los Barrios '1\lrabo 
y Borir¥Juen, !okmicipio 
de CacJUils1 hasta 12.4 
kil6retros aguas arriba 
en el Rio '1\lratxl, en el 
lwte de los Barrios 
Bori~n y San Salvador 
Municipio de caguas. . 

- Desde el kilfuetro 70 
aguas arriba en el do, 
Barrio Espino, lt.micipic 
de San I.o~:enzo hasta el 
nacimiento del do, 
Barrio Espino, 
Municipio de San Lorenzc 

I 

..;.__----~~------·-·--· .. ------

a:Nr. TABLA 6 
CLASIPICACIOH POR SEGHENTOS POR USOS DE 

CLASIFICACIOH 

Area Eool6gicarente Sensitiva 

Areo Ecol6gicamente Sensitiva 

- ..... -::. 
..... 

RIO GRAmE 00 LOIZA 

TRIBUTARIOS EN 
LA CLASIPICACION 

-.--·-·-·-n 

OBSERVACIOHES 

J'qu{ se encuentra parte del 
Barrio Bori~n, regi& donde 
se p.lede lcx:alizar la palana 
sabanera, especie en peligro de 
extinci6n. 

., 

El Rio Grande de I.otza naoe en 
el Bosque Estatal de Carite. 
Esta reserva forestal provee 
habitat a nueve especies end6mi-
cas de aves. 

• --·----··---

usos 
POTENCIALES 
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CCNI'. TABLA 6 
CLASIFICACIOH POR SEGHEHTOS POR USOS OR 

RIO GRJimE 00 IDIZA 

SEGHEHTO CLASIFICACIOH TRIBUTARIOS EN OBSERVACIOOES usos 
LA CLASIFICACIOH POTENCIALES 

). Desde el kilOmetre 9.5 Seqmento sin cl4sificar l. Rto Canovanillas 
aguas arriba, hasta el 
kil6metro 27.751en el a. Olebrada Canb.lte 
1 !mite de los Darrios 
Carra1zo y La Gloria, b. Q.lebr ada L1m::fles 
Municipio de Trujillo 
Alto. c. (;llebrada Las Lajas 

d. Olebrada Gooz.§ lez 

2. ().let)rada Mar acu to ., 

a. Q.lebrada Patrana 

b. (;llebrada Hoya Fd<1 

3, {)Jebrada Grande 

a. Quebrada Infiemo 

l. ~brada· I..im:lnes 

2. ~brada Collores 

b. ~rada Naranjo 

4. O<Jebrada Colorada 

I 
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R'1o Piedras 

• 

Tiene su origen en el Barrio ·Caimito del municipio de San Juan a 
elevaci6n entre los 426-590 pies (110-180 metros) sobre el nivel 

1 mar. Este es un rio corte que solo cruza por la jurisdic~i6n de 
San Juan. Tiene una longitud aprbximada de g,g millas (16 ki16metros) 
desde que se origina hasta que desemboca en la Bahia· de San Juan al 
norte de Puerto Rico. Corre generalmente de sur a norte. 

Ticnc cono trihutar.:ia;; .:1 ln (lucbr<lc1n T,nc, Curias, Otiebr.::~cln Los 
Gunrios, 4uebrada Guaracanal, QueLrada Dueria Vista, Quebrada Do~a Ana, 
Canal Margarita, Quebrada Los Muertos, ~ 

Este rio esta canalizndo en gran parte de su trayectoria. 

Contaminacion 

Recibe contaminacion de casas localizadas· a lo largo de su tra
yectoria. 

1. ~ePrada ~as Gurias 

Tiene su origcn esta quebrada de la union de dos quebradas c~ el 
Barrio Cupey de la municipalidad de San Juan a elevaciones que fluctuan 
entre los 394-459 pies (120-140 metros) sobre el nivel del mar. Tiene 
como 2.9 millas (4.6 kilometres) de largo y corre de este a oeste. 
Forma el Lago Las Curias. 

2. Quebrada Los Guanos 

Nace esta quebrada al este del Barrio Cupey de la jurisdiccion 
de Sa~ Juan a una elevaci6n de 328 pies (100 metros) sobre el nivel 
del mar. Tiene una longitud ~pr6ximada de 2 millas (3.4 ki16metros) 
y corre de este • 6este. 

3, ~ebrada Guaracanal 
. 

Nace esta quebrada en el Barrio Montes del municipio de San Juan 
a una elevacion aproximada de 164 a 262 pies (50-80 metros) sobre el 
nivel del mar. Tiene como 2.5 millas (4 kilometres) de largo y corre 
de este a noroeste. 

Tiene de tributarias a las Quebrada Cepero y Quebrada del Ausubo. 

a) Quebrada Cepero I 
i /l' 

Nace esca quebrada e~ el Barrio Carraizo de Trujilio Alto a 
una elevacion aproximada de 230 pies (70 metros) sobre el nivel del 
mar. Es una quebrada corta que corre de sur a noroeste. 

b) Quebrada Ausubo 

Nace csta quebrada en el Barrio Cupey del municipio de San 
J~an a una elevacion apr6ximada de 164 pies (50 metros) sobre el nivcl 
del mar. Es una quebrada corta que corte de sur a norte. 

4. OucLracla tucoa Vista 
--1...--.-. -------

'l' i c lH~ s u o ;~ i g "" n c s t a q u c L r .:1 cl a c n c 1 L a r r i o " o u a c i 11 o. I; rl.~ a n o c c 
s .,_ n J u 8 11 ; 1 u ~~ 3 c 1 c- v n c i 0 n n r r [, :-: h1 n C: o u c 1 C; 2, I' i c s ( !1 5 r:1 c t r o s ) s o b r c c 1 

•
·v~1 del mar. Ticne una lonGituu aproximada de 2.5 mil1as (4 kilo
tros) y corre de uur a norte. 

_ Tic n c d c t r i iJ u t a r i u a 1 a Q u c b r ad a t: on r, i 1 • 

a) _(}_t~~ll_radn l·ioneil 

1'1 n c e c s t n <: u c b r a d 3 c n c 1 B a r r i o }r on a c i 11 o U r b a n o d e 1 a m u n i -
c i p a 1 i c: "d d c s :1 n Juan <J una c 1 c v n c i ou <1 p r C:> x j 1:1 "' u u d c :J 2 pies ( 2 5 1:• c: t r us) 
--L- •. __ , -"··~, .1n1 ~,-,..- Fe"""' nur>hrncl!l cortn auc corrc de sur a norte. 



Rio Bayamon 

~ Nace este rio al norte del Barrio Beatriz de la municipalidad 
de Cidra a una elevacion de 1,476 pies (450 metros) sobre e.l nivel 

·del mar. 

• 

Tiene una longitud aproximada de 25 millas (41 kilometres) desde 
su nacim~ento hasta que desemboca en la Bahia de San Juan al norte 
de Puerto Rico. Tiene un irea de captacion de 105 millas ~uadiadas. 

Cr~za por lo~ ~unicipios de Cidra, Guaync~o, Toa Daja, Eay~M5n 

y Catano. 

Tienc de tributaries al Rio Clavijo, r.!o Sabana, Quebrada Prieta, 
Quebrada La Zapera, Quebrada Solano, Quebrada Ceiba, Quebrada Jaccna, 
QucbraJa Vicente, Quebrada Grande, Quebrada Las Cborrcras, Quebra~a 
Snnadora, Quebrada Bello Gall6n, Quebrada Damiana, Quebrada Santa Olaya, 
Quebradu El i·iarques, P.l.o ciinillas, Rl.o Guayna~o, P.io Hondo, Cane de 
Qucbruda Catalina, Cane El Hate y Cano Ag~as Frias. 

El Rio Dayamon forna al La~o Cidra y la Re~resa San Juan. 

£1 Rio Bayamon junto al Rl.o Guaynabo suplen el 90% de abasto de 
agua de la zona mctropolitana. 

Actualmente el Rio Bayamon esti sicndo canalizad~ por lo que su 
trayectoria ha side alterada. 

Pesca 

En este rl.o hay buena pesca de sibalo y robalo~ 

Contaminacion 

La quebrada Santa Catalina y el Rio Hondo tributaries del Rio 
Bayamon pasan por el pueblo de Bayamon recibiendo contaminacion de 
las casas cercana~ a la trayectoria de estes. 

1. Rio Clavijo 

Nace este rio en el Barrio Beatriz de Cidri a una elevacion apro
ximada de 1,476 pies (450 metros) sobre el nivel del mar. Es un rio 
corte que corre generalmente del sur hacia el nbrte, uniindose al R!o 

·Bayamon al oeste del Barrio Beatriz del municipio de Cidra. 

2. Rio Sabana 

Nace este r!o en el Barrio Arenas de Cidra a una elevacion de 
1,509 pies (460 metros) sobre el nivel del mar. Es un rio corte que 
corre de este hacia el oeste hasta llegar al Lago·de Cidra. 

3. Quabrada Prieta 

~ace esta quebrada al oeste del Barrio Cafiaboncito de Caguas a 
una clevacion de 1,410 pies (430 metros) sobre el nivel del re~r. Es 
un~ Gucbr~da corto que corre de cstc a suro~stc hnstn lle;ar al L2zo 
Cidro • 

~ace ul sur d0l ~arriu SuuiJcro de ~suus nucnas u una elcv~c~~~ 
de 1',410 pies (430 ;;1etros) sabre cl nivcl dc::.l mar. Es un~ qlJCI>raua 
cor t .: ~ 1.: c co r r c d c nor t c n ~; u roc F. t <: L n ::: t :~ u n irs e a 1 F.i o il n y ill>.(, n a 1 
o t..: s L (' (: ( 1 l ii J. 1· rio ~~ u: ~ i ~ c r o ;J c: A r; u C! s ;~ \11...! 11 n s . 

S. Quebrada Solan~ 

Nacc csta que~rada en el Barrio Cciba de Cidra a una c1evaci6n 
d c' 1 . C. 7 4 n i c s ( <, G (I 101 c t r 0 s ) s o b r c e 1 n i v c 1 J c 1 r.t.:l r • T i e u c u :1 o 1 on [; Ll u J 
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R!o Piedras 

El R!o Piedras tiene su or!gen en el Barrio caimito del Municipio 
de San Juan. El r!o pasa a traves de los municipios de TrUjillo Alto 

y San Juan. 
Tiene una langi tud aprox.inEda de 17. o kilaretros desde su 

nacimiento hasta su deserrbocadura en la Bah!a de San Juan. 

IDs tributaries principa.les son los siguientes: Quebrada las 
Orr!as, QJ.ebrada I..os Guanos, Q.Jebrada Guaracaneli, Quebrada Buena Vista, 
Quebrada Josefina, Qcebrada Margarita, Quebrada I..os Mlertos, R!o Puerto 
Nuevo y el caiio Mart!n Pefia. 

El r!o recibe las descargas de la Industrial Honnigonera, Better 
Road Asfhalt Corporation y USI. En las rrargenes del Rio Piedras se 
encuentra el vertedero de San Juan. .Adert'Bs, recibe la descarga de la 
Planta de Filtraci6n de Rio Piedras. 

Eh el R!o Piedras hay (2) dos tanas de agua potable incluyendo el 
Aljibe Las Cur!as. En el r!o hay localizadas dos (2) estaciones de 
rronitor!a de aguas SUferficiales. 

( 



·' 

I 

i· 

l 

I 
i 

rl 
f. 

I 
I 
I ; 

I 

I 
1: 

I· 

I• · .. 

I 
I 

(E~4/30) 

DESCMBOCADURA 

-I-:CAN~::::O:--MA~R;;o;T""IN,-,P""'E=-:N::-:A:--------~ PUERTO NUEVO 

~ Q. MARGARJTi 
(CANAL} 

O.M LOS IIIJE/ITOS 2A 

ANA 

VISTA 

ZA 6 
12 MONGIL 

AUSIJBO 

7 

........ -+.~,. 
I!F ltiO l'f£DifAS 

:\ 

LEYENDA 

A ESTACJON DE MIJESTR£0 

/::. Y£/tTEDERO 

. ; :-~~\% • DESCARGA INDUSTRIAL 

1-------lP TOMA 0£ AGIJA POTABLE 

() ALJIB£ 

0 I'L.ANTA D£ Fll.'JifACION 

RIO PIEDRAS 

0 lit--



• 

SEGMENTO 

1. Oesdc la desembacadur.: 
del r1o hasta 0.5 
Kil6metros aguas 
arriba, Barrio Hato 
Rey Norte, Municipio 
de San Juan. 

2. Desde la desembocadura 
del r1o hasta 3.0 Ki
l6metros aguas arriba, 
en los llmites de los 
barrios Hato Rey Norte 
y Puerto Nuevo, Muni
cipio de San Juan. 

-Dcsde la desembo
dura de la Quebrada 
Margarita hasta 1.75 
Kil6metros aguas 
arriba, en el Barrio 
Puerto Nuevo, Muni
cipio de San Juan. 

.. 

TABLA 4 
CLASIFICACION POR SEGMENTOS POR USOS DE 

CLASIFICACION 

Area Ecologicamente 
Sensitiva 

Estuario 

Estuario 

RIO PIEDRAS 

TRIBUTI\RIOS EN 
LA CLASIFICACION 

OBSERVACIONES 

Las tierras bajas ("mud
flats") del Puente de la 
Constituci6n. Esta regi6~ 
sostiene la mayor diversi
dad y concentraci6n de 
aves por acre en toda la 
Isla. Se han registrado 
alrededor de 70 especies de 
aves di ferentes en esa re
gi6n. 

Estimado hecho a base de 
lectura d~ mapas y 
experiencia previa. 

Estimado hecho a base de 
lectura de mapas y 
experiencia previa. 

--·------• 

usos 
POTENCIALES 
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Figure 1.--General features of San Juan Lagoons project area . 

3 



• 

• 

Methods and Procedures 

Flow measurements were made at 
each site hourly during the tidal 
cycle. Proceaures described by 
Buchanan and Sommers (1969) were 
used. Stages were recorded from 
staff gages installed at each site 
and referenced to local datums. 

Water samples for chemical and 
suspended-sediment analyses were 
collected with point samplers in 
accordance with procedures described 
by Brown and others (1970) and Guy 
(1969). Samples were integrated 
vertically and horizontally. 

Analyses of the. water samples 
included field determinations of 
specific conductance and temperature. 
Laboratory analyses were performed 
at the U.S. Geological Survey 
Central Laboratory in Doraville, 
Georgia, and included determinations 
of total and dissolved species of 
phosphorus, nitrogen, and organic 
carbon. Suspended-sediment samples 
were collected only at Boca de 
Cangrejos, Canal Pinones, and Canal 
Suarez, and analyzed at the U.S., 
Geological Survey field laboratory 
in Puerto Rico. 

The storm-runoff contributions 
to each lagoon were computed from 
changes in water-surface elevations 
and the flow measurements at each 
canal or outlet. Loads of total 
organic carbon, total phosphorus, 
and total Kjeldahl nitrogen (nitro
gen available in organic matter and 
as ammonia) were computed similarly. 

Precipitation data were 
obtained from a network of stations 
operated by the National Weather 
Service and supplemented by data 
from the U.S. Geological Survey. 
Runoff and direct contribution of 
rainfall to the lagoons were 
computed from average precipitation 
loads and surface areas of the 
lagoons or drainage basins. 

The techniques used to compute 
the flow of water at the outlet 
sites and to compute the chemical 
loads are described by Ellis and 
Gomez-Gomez (1976). The data 
collected during this study are 
published in "Water Quality and 

--Hydraulic Data San Juan Lagoons 
System, Puerto Rico~ by S.R. Ellis 
and Fernando Gomez-Gomez, 1975". 

PHYSICAL CHARACTERISTICS OF THE SAN JUAN LAGOONS SYSTEM 

The San Juan Lagoons System 
The San Juan Lagoons system 

includes Laguna San Jose, Laguna La 
Torrecilla, and Laguna de Pinones 
(fig. 1). The lagoons are 
hydraulically connected by a system 
of natural and man-made canals. 
Laguna San Jose, the largest of the 
three, is connected to Bahia de San 
Juan by way of Cano de Martin Pena. 
Two main creeks (Quebrada Juan 
Mendez and Quebrada San Anton) flow 
directly into Laguna San Jose. 
Canal Suarez connects Laguna San 
Jose to Laguna la Torrecilla which 
is located east of the Isla Verde 
International Airport. Laguna la 
Torrecilla is perhaps the most 
complex of the three lagoons, since 
it is also connected to the Oceano 
Atlantica at the Boca de Cangrejos 
outlet and to Laguna de Pinones 
through Canal Pinones. It also 
receives the flow of Quebrada 
Blasina, a creek f~0wing from the 4 

southeast end of the study area. 
The creek has been dredged and 
becomes Canal B1asina north of . 
Highway 3. Canal Blasina provides 
the actual connection of Laguna de 
Pinones with Laguna la Torrecilla 
by way of Canal Pinones. Laguna de 
Pinones, the smallest of the three, 
is surrounded by Bosque Estatal de 
Pinones, the largest mangrove 
forest in Puerto Rico. Canal 
Pinones is. the lagoon's only 
outlet. 

The tidal and hydraulic 
characteristics of the San Juan 
lagoons have been described by 
Ellis and G6mez-G6mez (1976). Tide 
records during periods unaffected 
by runoff were as follows: at 
Laguna San Jose a maximum daily 
amplitude of 0.15 meter (m); at 
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PHYSICAL CHARACTERISTICS OF THE SAN JUAN LAGOONS SYSTEM-Continued 

Laguna La Torrecilla, much closer 
to the system's principal ocean 
outlet, Boca de Cangrejos, maximum 
daily tidal amplitude of 0.6 m; at 
Laguna de Pinones a maximum daily 
amplitude of 0.26 m. Approximate 
boundaries of the basins draining 
into the San Juan Lagoons are shown 
in figure 2. 

Laguna San Jose 

Laguna San Jose, the largest 
lagoon, has a surface area of 547 
ha (fig. 3). It ~as an average 
volume of 13.2 hm and an average 
depth of 2.4 m. About 90 percent 
of the watershed area of the lagoon 
is urbanized. Mangrove stands 
border the north and east perimeters. 

Laguna San Jose has been 
dredged locally to depths ranging 
from 5 to 11 m. About 17 percent 
of the entire lagoon area has been 

dredged below the natural maximum 
depth of 2.5 m (Ellis, 1976). 

Most of the freshwater that 
flows into Laguna San Jose is urban 
runoff. Quebrada San Anton and 
Quebrada Juan Mendez (fig. 3) wit2 
a combined drainage area of 22 km , 
provide most of the runoff to the 
lagoon. Additiona2 runoff from an 
area of about 2 km flows into 
the lagoon from a combined sewage
storm-drain system at the Baldorioty 
de Castro Avenue pump station. 
Several unnammed tributa2ies and 
culverts add about 15 km to the 
drainage area. The limestone 
aquifer which underlies the San 
Juan arej may be discharging up to 
18,000 m per linear kilometer 
per day along a fresh- salt-water 
zone (Anderson, 1975). This source 
mjy contribute as much as 50,000 
m /d of freshwater to the lagoon. 

APPROXIMATE BASIN -··-BOUNDARY 

0 2 3 4 KILOMETERS 

Figure 2.--Drainage basins of San Juan Lagoons. 
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Figure 3.--General features of Laguna San Jose. 
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PHYSICAL CHARACTERISTICS OF THE SAN JUAN LAGOONS SYSTEM-Continued 

CJ3_ra_~k~s? ~ater flows into 
,Laguna San- Jose through _G_analJ 
Sua re-i arid Cano de Martln Pen a. 
Canal Suarez connects Laguna San 
Jose to Laguna La Torrecilla, where 
brackish water results from the 
inflow of sea water at the Boca de 
Cangrejos outlet. The canal, about 
3.3 km long, 2 to 7 m deep, and 5 
to 50 m wide, is an unimproved 
man-made channel bordered by man
groves. Cano de Martin Pena, which 
connects Laguna San Jose to Bahia 
de San Juan, meanders through 
several densely populated areas, 
receiving significant amounts of 
domestic-waste discharges and urban 
runoff. The Cano has an average 
depth of 1 m, is 10 to 30 m in 
width, and is 5.1 km in length. 
At many places it is clogged with 
debris. 

Ellis and G6mez-G6mez (1975) 
report that the annual average 
specific conductance at Laguna San 
Jose is about 20,000 micromhos per 
centimeter (umhos/cm) in areas less 
than 2.5 m deep. In areas dredged 
below 2.5 m depth, the specific 
conductance averages 40,000 
umhos/cm. 

Laguna La Torrecilla 

Laguna La Torrecilla has a 
surface area of about 246 ha and an 
average depth of about 2.4 m. The 
lagoon is connected on the north to 
the ocean by way of Boca de 
Cangrejos, a natural opening to the 
sea (-fig. 4). 

The lagoon's principal fresh-

7 

water source is Canal Blasina 
(Quebrada Blasina). The canal, 
which drain~ a mostly urban area of 
about 22 km , is affected by tides 
as far inland as Avenida Monserrate 
Bridge (fig. 1). Canal Blasina is 
heavily polluted with sewage dis
charges from the Carolina and 
Vistamar sewage-treatment plants. 

The combined discharges from these 
plants i~to the canal average about 
10,000 m /d. Additional sewage 
flows are discharged into the 
headwaters of the stream upstream 
from the study area. Flow from the 
headwaters, during low f~ow condi
tions, is about 10,000 m /d thus 
average discha3ge to the lagoon is 
about 20,000 m /d. Ground-water 
flow into the lagoon is negligible 
since the lagoon is seaward of ·the 
underlying aquifer's fresh-salt· 
water interface. 

Dredging in Laguna La 
Torrecilla has been more extensive 
than at any of the other two 
lagoons. Ellis (1976) estimated 
that the volume of the lagoon has 
been increased about 2.8 times by 
dredging. Seawater flowing through 
Boca de Cangrejos accumulates in 
the dredged areas. The(salinity ~f 

.. , 
the water in ~aguna.~-.La Torr~_cill~ 
can be as much as--90 percent that 
of seawater, with extreme variations 
in the water column and with time. 
The annual average specific 
conductance for depths less than 1 
m is about 45,000 umhos/cm. At 
depths greater than 3 m the 
specific conductance is equal to 
that of sea water--50,000 umhos/cm. 
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Figure 4.--General features of Laguna La Torrecilla . 
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PHYSICAL CHARACTERISTICS OF THE SAN JUAN LAGOONS SYSTEM-Continued 

Laguna de Pinones 

Laguna de Pinones, the small
est of the lagoons, has a surface 
area of 10j ha, an average volume 
of 0.87 hm , and an average depth 
of 0.8 m (fig. 5). The lagoon is 
surrounded by the Bosque Estatal de 
Pinones, a mangrove forest. The 
forest is bisected by a network of 
man-made drainage canals (fig. 2). 
The lagoon is connected to Canal 
Blasina and Laguna La Torrecilla by 
Canal Pinones. During extreme 
floods the lagoon, mangrove swamp 
and canal receive flow from the Rfo 
Grande de Lofza (Haire, 1975). The 
total area draini~g to the lagoon 

65058' 

26'30" 

1800' 

57'30" 

is indeterminate as a result of the 
complex canal system in the mangrove 
forest. 

Brackish-water flows into 
...... -::_ "-- - - __, 

Laguna de Pinones from the eastern 
end of Laguna La Torrecilla through 
Canal Pinones. Ellis (1976), docu
mented the density, tidal, and canal 
configuration-..-features that induce 
the flow of hcrackish.::,water into the 
lagoon. Prior to the start of the 
present study, Laguna de Pinones 
had a stable specific conductance 
of about 43,000 umbos/em. 

57' 65056'30" 

EXPLANAT ON 

FLOW, CHEMICAL, AND 
~SEDIMENT MEASUREMEN 

SITE 

Figure 5.--General features of Laguna de Pinones . 
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STORM CHARACTERISTICS 

Precipitation 

Precipitation from the storm 
of October 22 to 23, 1974 in the San 
Juan metropolitan area ranged from 
about 60 millimeters (mm) at the 
National Weather Service (NWS) 
station at the International Air
port, to 120 mm at the U.S. Geologi
cal Survey office near Catano. About 
60 percent of the precipitation was 
recorded between 0100 and 0800 hours 
October 23, 1974, near the end of the 
study period. For the most intense 
12-hour period of the storm, the 
recurrence interval was 1.0 year 
(U.S. Department of Commerce, 1961). 

The total amount of precipita
tion recorded at the Isla Verde 
International Airport station during 
the tidal cycle (1000 October 22 to 
1100 October 23) was assumed to be 

·representative of the rainfall 
directly over the lagoons. This 
was 39 mm as indicated by the NWS 
records. 

The precipitations over other 
areas in the basin was computed 
from the data obtained at the other 
stations. An average of 70 mm of 
rain was estimated to have fallen 
throughout the basin south of the 
lagoons. 

Stage Changes 

The inflows to the lagoons of 
storm runoff resulted in higher 
water-surface elevations at the end 
of the tidal cycle. Water-surface 
fluctuations during the tidal cycle 
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at each lagoon and at the inland 
side of the Boca de Cangrejos bridge 
(sea outlet of Laguna La Torrecilla) 
are shown in figure 6. The fluctua
tions are referenced to an arbitrary 
datum to provide net changes in 
stage. The moment (s) of zero flow 
at tidal canals, previous to runoff 
effects, was used in establishing 
the datum. The tidal cycle at 
Laguna del Condado (fig. 1) was 
assumed to be representative of the 
conditions at the coast. 

Laguna La Torrecilla had a 
maximum stage amplitude of 0.25 m, 
equal to the amplitude observed at 
the Boca de Cangrejos outlet. A 
net gain of 0.127 m was recorded in 
the stage at Laguna La Torrecilla 
during the study period. 

Laguna de Pinones showed an 
overall gain in stage of 0.153 m, 
most of which occurred during the 
early hours of October 23. The 
dampening effects of Canal Pinones 
in the amplitude of the tide 
fluctuation, as well as the time 
lag (2 hours) with the tide at 
Laguna La Torrecilla, are evident. 

The most significant change in 
stage in the lagoons was recorded at 
Laguna San Jose, with a net change 
of about 0.312 m during the tidal 
cycle. The size of the lagoon, with 
its larger contributing drainage 
area, and constricted outlets con
tributed to the significant increase 
in stage. 
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FLOW CHARACTERISTICS AND MAGNITUDE 

The effects of storm runoff on 
the lagoon system during periods of 
either normal or intense precipita
tion can be determined only by si
multaneous flow and stage measure
ments at the inlets and outlets that 
feed or drain the lagoons. Flow 
and stage determinations at.the 
selected stations (fig. 1), are 
complicated by changes in direction 
of flow with changes in tide or out
flow from a particular lagoon. 

The termination of the study 
at the end of the tidal cycle 
prevented an assessment of the 
overall effects of the storm in the 
flow characteristics at the measured 
sites. At the end of the study, 
stages and flows were still actively 
changing, and most of the accumula
ted runoff was still stored in the · 
lagoons. However, the data collec-
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ted can be used to estimate or model 
the hydrologic behavior of the 
lagoon system over the entire storm
response cycle. 

Boca de Cangrejos Outlet 

The flow direction at Boca de 
Cangrejos outlet followed the tidal 
fluctuations (fig. 7). The proxim
ity of the ocean was reflected in 
the domination of flow direction by 
the tide. A.significant increase 
in the flow toward the ocean occurred 
during the second ebbtide. Integra
tion of the hourly m)asurements 
indicate that 1.5 hm entered Laguna 
La Torreci1la from the floodtides 
and 2.9 hm left the lagoon by 
way of Boca de Cangrejos from the 
combined effects of the ebbtide and 
storm runoff. 

100 L---~-----L----~--~~--~----~----~--~-----L----~----~--~-----L--~ 
osoo 1ooo 1200 14oo 1soo 18oo 2000 2200 24oo ·o2oo o4oo o6oo o8oo 1ooo 1200 

TIME, HOURS 
1-------------0 c to be r 2 2, 1 9 7 4 ~---------+------- 0 c tob er 2 3, 1 9 7 4 ------~ 

Figure 7 .--Flow pattern at Boca de Cangrejos. 
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FLOW CHARACTERISTrCS AND MAGNITUDE-Continued 

Canal Pinones 

The flow measurements at Canal 
Pinones showed that the water move
ment also followed the tide patterns 
(fig. g). Du~ing the tidal cycle, 
about 0.21 hm of water flowed i~to 
Laguna de Pinones, while 0.15 hm 
discharged through Canal Pinones. 
The water flowing into Laguna de 
Pinones in addition to rainfall 
runoff, may have been from either 
Canal Blasina or Laguna La Torre
cilla~ The combination of the 

amount of runoff in Canal Blasina, 
and the head of water in Laguna La 
Torrecilla, determines the source 
of the inflows to Laguna de Pinones. 
Differences in the chemical charac
teristics in the waters from the 
two sources may be used to determine 
which was the main flow contributor 
to Laguna de Pinones. This is 
explained in the section on water
quality characteristics. 
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Figure 8.--Fiow pattern at Canal Pinones. 
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FLOW CHARACTERISTICS AND MAGNITUDE-Continued 

Canal Suarez at Highway 26 Bridge 

The measuring site at Canal 
Suarez was located at the Highway 
26 (old) bridge. Staff gages were 
placed on both abutments of the 
bridge and stage readings were made 
concurrent with each flow measure
ment as the flow at the site is 
constricted by the bridge. This is 

0.5 

0.4 

0.3 

La Torrecilla 

0.2 

0. 1 

0 
08 10 12 14 16 18 20 22 

evident from water-surface eleva
tions that drop in the direction of 
the flow (fig. 9). The site is 
tidal affected with fluctuations . 
during dry weather conditions from 
about 0.05 m on the Laguna San Jose 
side to 0.16 m on the Laguna La 
Torrecilla side. 
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Figure 9.--Water-surface fluctuations at upstream and downstream sides of 
Hwy. 26 bridge at Canal Suarez. (Arbitrary datum. 
same as that of figure 6.) 

14 



• 
20 

~16 .... .... 
0 

0 ~ 

z cG12 
0 ..J 
0 
w 
{/) 

a: 
w 
0.. 

{/) 

a: 
w 
~ 
w 
::::!: 

cG 
c: 
::I 
OJ 
cG 
..J 

0 -
3: 
~ 
1.1. 

8 

4 

FLOW CHARACTERISTICS AND MAGNITUDE-Contirruea 

Integration of the flow-rate 
curve at the Canal Suarez sit3 
(fig. 10) showed that 0.27 hm 
entered Laguna San Jose from Canal 

Suarez 1uring the floodtides, while 
0.43 hm were discharged from the 
combined ebbtide and storm runoff 
effects. 
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Figure 1 0.--Fiow pattern thru Canal Suarez at Hwy. 26 bridge. 
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FLOW CHARACTERISTtCS AND MAGNITUDE-Continued 

Cano de Martin Pena 
at Avenida Barbosa 

The Cano de Martin Pena site 
was located at the Avenida Barbosa 
bridge (fig. 1). The flows in the 
Cano, which connects Laguna San 
Jose to Bahia de San Juan followed 
the predicted tidal pattern until 
about 2200 hours on October 22, 
(fig. 11). At that time the 
ebbtide was interrupted and the 
flow reversed toward Laguna San 
Jose. The flow direction in Cano 
de Martin Pena was in phase with 
the flow at Canal Suarez until 
storm runoff reached the canals. 
This canal is unique in that it is 
the only one which receives directly 
a significant amount of the total 
basin runoff (fig. 2). The areas 
in the Hato Rey and Santurce 
districts (f~g. 1), which drain 
about 9.5 km of urban developments, 
drain directly into Cano de Martin 
Pena. The relatively small surface 
area of Cano de Martin Pena in 
comparison to its immediate drainage 
basin and the limited conveyance of 
the canal are responsible for rapid 
rises of its water surface during 
intensive rainstorms. Flow into 
Laguna San Jose from Cano Martin 
Pena lasted about one hour longer 
than that from Canal Suarez. 

Water inflow to Laguna San Jose 
through Cano de Martin Pena

3
during 

the tidal cycle was 0.17 hm . 
Discharges from the lagoon t~ Bahia 
de San Juan totalled 0.15 hm during 
the same period. 

Storm Runoff Contributions 
to the Lagoons 

One of the main objectives of 
the study was to determine the storm 
runoff contributions to the San Juan 
Lagoons system. This was achieved 
by flow measurements at the principal 
outlets and inlets to the three 
lagoons and by a water balance of 

all the other inflow-outflows. 

The water balance at each 
lagoon may be represented by the 
equation: 

where 
IS 
IS 
SR 

DR 
TC 

BF 

SR + DR + TC + BF 
increase in storage; 
storm runoff con-

tribution; 
direct rainfall; 
net flow measured 

at the tidal 
canals; and 

base-streamflow 
contributions from 
1000 hrs to 2400 
hrs, Oct. 22. 

The increase in storage at 
each lagoon was computed from 
changes in water levels during the 
study period. The net water-level 
changes were obtained from the 
recording gages at each lagoon. 
The net change in water level was 
multiplied by the surface area of 
the lagoon to compute the change in 
volume. The general assumption was 
made that the surface area of the 
lagoons did not increase signifi
cantly due to the increase in 
volume because the banks of the 
lagoons are nearly vertical. These 
computations showe~ an increase in 
storage of 1.7 · h~ for Laguna 
San Jose, 0.30 hm for L3guna La 
Torrecilla, and 0.16 hm for 
Laguna de Pinones. 

The contributions from rainfall 
were computed by multiplying the 
surface area of each lagoon by the 
amount of precipitation. As 
previously indicated, an average of 
39 mm of rainfall was assumed to 
represent the direct rainfall over 
the lagoons. The precipitation 
contrib~tion to laguna

3
San Jose was 

0.21 hm , with 0.10 hm computed ~or 
Laguna La Torrecilla, and 0.04 hm 
for Laguna de Pinones. 
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FLOW CHARACTERISTICS AND MAGNITUDE.-Continued 

Base-flow contributions are 
summarized as follows: 

a) Quebrada San Anton and
3 Quebrada Juan Mendez = 0.02 hm 

b) Quebrada Blasina, Caro3ina 
and Vistamar STP's = 0.01 hm 

c) Avenida Baldorioty de 
3 Castro pump station = 0.01 hm 

The contribution from the pump 
station to Laguna San Jose was 
obtained from dail~ pumpage records. 
A total of 0.05 hm was pumped 
during the storm period. 

The computations and water 
balances for each lagoon are 
summarized in figure 12. The 
direction of the arrows indicate 
the direction of flow. There were 
no adjustments for evapotranspira
tion losses, which probably were 
negligible during the study period. 

DIRECT PRECIPITATION 

0.21 

LAGUNA 

SAN JOSE 

BALDORIOTY DE CASTRO 

0.10 

' AVENUE PUMP HOUSE 0.08 e:.s = 1.1 CANAL SUAREZ 

0.18 

CANO MARTIN PENA 0.02 Area= 547 

The data in figure 12 show 
that the storm runoff during the 
period of study received by ~~e 
lagoons totalled about 3.2 hm , 
of which about 50 percent flowed 
into Laguna San Jose, 48 percent 
into Laguna La Torrecilla and 2 
percent into Laguna De Pinones. At 
the end of the study period, Laguna 
San Jose retained in storage about 
75 percent of the total water input. 
In comparison, Laguna La Torrecilla 
had discharged through the Boca de 
Cangrejos outlet nearly 85 percent 
of the inflows it received. Flows 
out of Laguna San Jose were restric
ted at Cano de Mart1n Pena by the 
increase in head in this canal from 
direct storm runoff flowing into it. 
The discharges from Laguna San Jose 
are also restricted by the limited 
conveyance in Canal Suarez. 

0.04 

BOCA DE CANGREJOS OUTLET 
1.4 

LAGUNA 
LA LAGUNA 

TORRECILLA PINONES 
CANAL 

PIAONES 
C:.s=o.31 

0.08 
e:.s =0.16 

Area= 246 Area= 105 

1.6 

Quebrada San Anton 
"-... 

(Base flow) ~ __.....0.02 
Quebrada Juan Mendez 

Quebrada Blasina, 
'--------,..0.01 0.06 
Sewage Treatment Plants 

1.5 

STORM RUNOFF 

NOTE: ALL VOLUMES IN CUBIC 
HECTOMETERS (HM3) 

AREA IN HECTARES (HA) 

C:.S MEANS CHANGE IN STORAGE 

Figure 12.---Net water flows and gain in storage at Laguna San Jose, 
Laguna La T orrecilla, and Laguna de Pinones, during the 
22-23 October, 197 4 storm. 
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FLOW CHARACTERISTICS 
AND MAGNITUDE-Continued 

Water from Canal Blasina flows 
with a minimum of resistance into 
Laguna La Torrecilla, water in the 
Lagoon also flows toward the ocean 
at the open outlet of Boca de 
Cangrejos; only extreme floodtides 
may create enough backwater to 
limit the flows. Laguna de Pinones, 
in the meantime, did not undergo 
any net outflow, but increased its 
storage until backwater from Laguna 
La Torrecilla was no longer effective. 

WATER QUALITY 
CHARACTERISTICS 

Water Quality in the 
San Juan Lagoons 

Ellis and Gomez (1975) 
described the general water-quality 
characteristics of Laguna San Jose, 
Laguna La Torrecilla and Laguna de 
Pinones lagoons. Their findings· 
indicate that very poor water
quality conditions prevail in the 
lagoons system. The key water
quality indicators are represen
tative of heavily polluted systems~ 
Dissolved-oxygen concentrations 
range from supersaturation caused 
by massive algal blooms to anaerobic 
conditions that result in widespread 
fish kills. Nitrogen and phosphorris 
concentrations are characteristic 
of hypereutrophic systems, and 
organic carbon-concentrations reflect 
the organic loads discharged into 
the lagoons from domestic sewage. 
The extensive dredging in Laguna La 
Torrecilla.and Laguna San Jose, 
which has created deep pockets of 
stagnant saline water devoid of 
oxygen, compounds the problem 
(Ellis, 1976). Overall, Laguna San 
Jose is the most heavily polluted 
of the three lagoons. 

During periods of low flows 
the principal tributaries to the 
lagoons contribute relatively large 
concentrations of organic matter 
and nutrients. Chemical analyses 
of samples collected at the prin
cipal surface-water inflows to the 
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lagoons during low flows are 
summarized in table 1. All the 
samples except the one at the 
Baldorioty Avenue Pump Station, 
were collected on October 22, 1974, 
prior to the storm. The sample 
from the Pump Station was collected 
in February 1975. The results of 
the Pump Station sample are , 
considered valid, since there', had 
been no significant changes in the 
area drained by the Pump Station. 

The data in table 1 show that 
the quality of the water in the 
tributaries varies considerably 
during any day. Daily fluctuations 
in the quality of the effluent from 
sewage treatment plants have been 
documented by Metcalf and Eddy 
(1972). Regardless of the daily 
variations, the analyses show that 
these sources contribute significant 
loads of carbon and nutrients to the 
lagoons. The low-flow effects of 
these.loads are described by Ellis 
and Gomez (1976); however, as shown 
in the following section, the low
flow contributions to the lagoon 
system are relatively minor when 
compared to those of storm runoff. 

The study objective to deter
mine the contribution from storm 
runoff to the water-quality condi
tions in the lagoons directed the 
nature and scope of the sampling 
during the October 22 to 23 storm. 
The parameters sampled are 
associated with the most critical 
problems in the lagoons. Organic 
carbon provides a measure of domes
tic loads and biological activity. 

The dissolved and suspended species 
of nitrogen and phosphorus, and 
their different oxidation states 
(that is organic, ammonia, nitrite, 
and nitrate-nitrogen), provides 
evidence of degree of eutrophica
tion, and biological activity • 
Specific conductance determinations 
were used to estimate brackish 
water contributions and extent. 



• WATER QUALITY CHARACTERISTICS-Continued 
, 

TABLE 1.--Water quality of surface-water flows into lagoons during 
low-flow conditions, October 22, 1974 (all values are in 

milligrams per liter, except SC which is in micromhos per 
centimeter at 25°C) 

Site Time sc TOC TP ToP0
4
-P TKN TON .TNH4...,N No2 , 3-N 

1 0925 492 10 1.7 1.5 6.0 1.1 4.9 0.06 

1 1640 519 23 2.6 1.8 .26 .26 .00 .01 

2 0850 376 8.0 .84 .79 2.6 .50 2.1 .24 

2 1625 309 12 .60 .48 2.1 .70 1.4 .34 

3 0730 517 14 1.1 .92 4.1 1.1 3.0 .27 

3 1600 328 20 .76 .63 1.4 1.0 .38 .60 

4 1040 678 29 7.6 6.5 22 .00 22 .01 

5 0900* 19,000 15 1.3 .98 5.4 1.3 4.1 .03 

Site number Source 

1 Quebrada Blasina at Highway 3 

2 Quebrada San Anton at Avenida Campo Rico 

3 Quebrada Juan Mendez at Calle Belmonte 

4 Carolina Sewage Treatment Plant Outfall 

5 Avenida Baldorioty de Castro Pump Station 

at sump 

*Sample taken on February 25, 1975, when low-flow conditions prevailed at 

at this site similar to flow rate prior to the lagoon study . 
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• 
WATER QUALITY CHARACTERISTrCS-Contrnued 

Chemical Loads During the 
October 22-23, 1974 Storm 

The loads of selected com
ponents through each of the 
principal inlets-outlets of the 
lagoon system were computed on the 
basis of the instantaneous samples 
and flow determinations at each 
site. The computations include 
loads of total organic carbon 
(TOC), total phosphorus (TP), 
total orthophosphate (TPO -P), 
total organic nitrogen (TBN), total 
ammonia nitrogen (TNH

4
-N), nitrate 

(N0
3
-N), nitrite (N02-N), and 

suspended sediment (SED). 

Boca de Cangrejos 

Load data for the Boca de 
Cangrejos outlet show that all of 
the components measured followed 
the prevailing tidal pattern (fig. 
13). Discharges to the ocean 
increased with the ebbtide, receding 
for several hours during the early 
hours of October 23, and increasing 
again toward the ocean as the storm 
runoff reached Laguna La Torrecilla. 
From 80 to 100 percent of the 
individual components were in solu
tion. Most of the phosphorus was 
in the more soluble orthophosphate 
state, readily accessible for 
assimilation by algae. 

The suspended-sediment curve 
in figure 13 shows almost a balance 
between the inflows and outflows. 
Strong winds and wave actions during 
the floodtide may have caused the 
suspension and inflow into Laguna 
La Torrecilla of sand particles. 
On the first floodtide (before 
storm effects) mean velocities into 
the lagoon at the outlet were as 
high as 0.69 meter per second (m/s), 
with maximum suspended-sediment 
concentrations of 25 milligrams per 
liter (mg/L). On the second flood
tide, (during the storm) the mean 
velocity into the lagoon peaked at 
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0.41 m/s while the suspended-sediment 
concentration was about 35 mg/L, 
reflecting the increased sediment 
load in the coastal water (fig. 
14). 

Canal Pinones 

The load and flow-rate curves 
at the Canal Pinones station 
followed the prevailing tidal cycle 
(fig. 15). Between 0520 and 0600 
hours, October 23, flow at the 
canal was stagnant, probably due to 
storm runoff into Canal Blasina 
over-coming the flood tide in its 
early stage. 

Overall, the integration of 
the transport curves show that the 
net inflow to Laguna De Pinones of 
each of the measured components 
exceed~d the outflow. This could 
indicate that Laguna de Pinones is 
a sink in the lagoon system for 
organic carbon, nitrogen, and phos
phorus. However, since the system 
had not reached equilibrium from 
the storm effects at the time the 
study was terminated, additional 
exports probably occurred during 
the next ebbtide. 

Chemical analyses of filtered 
samples show that a significant 
part of the carbon, phosphorus and 
nitrogen flowing through Canal 
Pinones was in solution. Soluble 
phosphorus varied from 45 to 90 
percent, with the higher percentages 
occurring during the period of 
heavy runoff (early hours October 
23). Ammonia nitrogen followed a 
trend similar to phosphorus with 
the soluble fraction varying from 
35 to 90 p\rcent of the total. An 
average of 30 percent of the 
organic nitr~gen was in solution 
throughout most of the period. 
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WATER QUALITY CHARAC.TERISTICS-Continued 

• 
The average ratio of TPO -P to 

TP at Canal Pinones was 0.18 ~uring 
the ebbtides and 0.42 during the 

• 

floodtides. Sewage inputs into 
Canal Blasina, rich in inorganic 
orthophosphates, contribute to 
increase the flow of TP0

4
-P into 

Laguna de Pinones. A sample 
collected at the Carolina sewage 
treatment plant discharge into 
Canal Blasina showed that about 85 
percent of the phosphorus was in 
the orthophosphate form. Similarly, 
there was essentially no ammonia 
nitrogen flowing out of Laguna de 
Pinones during the ebbtide, while 
about 30 percent of the total 
nitrogen during the floodtides was 
in the form of ammonia. In the 
sewage treatment plant effluent, 
all of the available nitrogen was 
ammonia nitrogen. 

The suspended-sediment concen
tration at Canal Pinones was about 
21 mg/L during both the ebb and 
flood-tides prior to the storm. At 
the peak of the storm-runoff, the 
suspended-sediment concentration 
flowing out of Laguna de Pinones was 
about 83 mg/L. Runoff from the ma~
grove forest contributed to the 
increased sediment concentration. 

Canal Suarez at Highway 26 Bridge 

The transport and flow curves 
at the Canal Suarez station indicate 
a net outflow from Laguna San Jose 
to Laguna La Torrecilla of each of 
the chemical constitutent3 determin
ed (fig. 16). The flushing of 
Laguna San Jose into Laguna La 
Torrecilla during periods of high 
storm runoff is evident. 

Similar to the other tidal 
stations in the lagoon system, most 
of the organic carbon, nitrogen, 
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and phosphorus were in solution. 
About 95 percent of the organic 
carbon was in soluble form, while 
soluble phosphorus varied from 75 
to 90 percent of the total. The 
available nitrogen, 96 percent of 
which was organic, included about 
85 percent in solution. 

The suspended-sediment 
concentration at Canal Suarez 
varied from 20 to 43 mg/L. The 
maximum occurred during the flood
tide prior to the storm. High
suspended sediment in the discharge 
from culverts near the station may 
have influenced the maximum measured 
concentration. 

Perhaps the most significant 
feature of the transport curves in 
figure 16 is the magnitude of the 
increase in the concentration of the 
chemical constituents with the 
increase in flow. In an unsteady 
system, one would expect that after 
the initial slug of water with high 
chemical concentrations, additional 
slugs would tend to have lower con
centrations. However, except for 
ammonia and suspended sediment, 
which peaked around 0900 hours on 
October 23, all of the components 
followed the rise in flow until the 
termination of the study. Normally, 
a limited amount of carbon and 
nutrients is available in the basin 
to be flushed by storm runoff. It 
is possible that this point was not 
reached in the study, and the basin 
was still yielding large loads of 
carbon and nutrients. A second 
possibility is that lagoons, in 
particular Laguna San Jose, act as 
temporary sinks of chemicals. 
These are removed and transported 
during storms. Continuation of the 
study could have yielded additional 
data to answet: these questions. 
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WATER QUALITY CHARACTERISTICS-Contln'ued 

4lt Cano de Martin Pena at Avenida 
Barbosa 

The net contributions of 
organic carbon and nutrients from 
Cano de Martin Pena to the lagoons 
system was minimal during the storm 
period. The transport and flow 
curves at the Avenida Barbosa Sta
tion show that after the ebbtide 
of October 22 a near flat response 
occurred in the flow and transport 
of each chemical component (fig. 17). 
As previously stated, storm runoff 
into Cano de Martin Pena may cause 
rapid surges in the canal. However, 
the increases in head at Laguna San 
Jose reversed the flow in the Cano 
toward Bahia de San Juan ahead of 
the ebbtide. 

The percentages of organic 
carbon and nutrients in solution at 
Cano de Martin Pena changed after 
the effects of the storm reached the 
sampling station. Dissolved organic 
carbon decreased from 70 to 50 per
cent of the total, while phosphorus 
remained nearly unchanged at 70 per
cent in solution. However, the 
percentages of organic nitrogen in 
solution increased from 28 to 46 
percent, while dissolved ammonia 
also increased from 41 to 80 percent, 
of the total. These changes 
indicate that organic carbon in 
particulate form, and nitrogen 
species with a low oxidation state 
(typical of sewage) were washed 
into the canal from the urban areas 
of Hato Rey and Santurce. 

A comparison between the 
transport curves at Canal Suarez 
(fig. 16) and Cano de Martin Pena 
(fig. 17) shows a significant 
difference in the quality of the 
water between the two sites. 
Laguna San Jose is the dominaLing 
feature in the lagoons' hydraulic 
system. Once a near steady-stage 
equilibrium is reached in the 
system during a storm, water flows 
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from Laguna San Jose at both Canal 
Suarez and Cano de Martin Pena. If 
the quality of the water in Laguna 
San Jose were homogeneous, once 
equilibrium was reached, the quality 
of the water at the other two tidal 
sites should have been similar. 
The differences in the quality of 
the water between the two sites show 
that either Laguna San Jose did not 
reach a homogenous state, or other 
contributions to Cano Martin Pena 
are more significant than the flow 
from Laguna San Jose. 

Net Loads in the Lagoon System 

Net flows (loads) of organic 
carbon, nutrients, and suspended 
sediment at the tidal canals and 
the Boca de Cangrejos outlet to the 
ocean are summarized in figure 18. 
Storm runoff contributions of some 
of the parameters also are shown. 
The contributions of storm runoff 
were estimated from a mass balance 
analysis. Estimates were made only 
for TOC, TP, and total Kjeldahl 
nitrogen (TKN-equivalent to the sum 
of TON and TNH

4
-N). The computa

tions of the loads in storm runoff 
appear reasonable on the basis of 
comparisons with measured loads at 
the tidal canals. The most signifi
cant departures between measured 
loads budget for the tidal cycle, 
the contributions in and out of 
Laguna de Pinones are minimal. An 
error in the flows in and out of 
Laguna de Pinones is not as 
significant as for the other two 
lagoons. 

Estimates of the nitrogen in 
rainfall are based on studies by 
Reid (1961). Similar data were 
obtained by Jordan and Fisher 
(1977) in a study of chemical 
quality of rainfall in St. Thomas, 
U.S. Virgin Islands. 
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WATER QUALITY CHARACTERISTICS-Continued 

The data in figure 18 show 
that during the study period, both 
Laguna San Jose and Laguna La Torre
cilla received more organic carbon, 
nitrogen and phosphorus than was 
exported. A mass balance on Laguna 
Sa~ Jose shows that of about 45.4 x 
10 kilograms (kg) of organic 
carbon, only about 8 percent was 
exported. Nitrogen and phosphorus 
show similar trends. In Laguna La 
Torrecilla, of a total organic 
ca3bon loading of about 51.8 x 
10 kg, almost 84 percent was expor
ted to the ocean and Laguna de 
Pinones. 

The retention of organic 
matter and nutrients by both Laguna 
San Jose and Laguna La Torrecilla 
is a key factor in the water-quality 
conditions in the lagoon system. 
The organic loading exerts inordi
nate biochemical oxidation demands 
on the lagoons, particularly in 

Laguna San Jose. The nutrients 
that accumulate, either in solution 
or in bottom deposits, enhance high 
biological activity which creates 
extremes in oxygen levels. Dis
solved-oxygen concentrations may be 
driven to zero or near zero values 
as a result of the organic loading, 
or to supersaturation levels due to 
biological activity. Both extremes 
(0-9.7 mg/L at i m, Ellis and 
G6mez-G6mez, 1975) probably are the 
main reasons for the frequent fish 
kills in the lagoons. 

A summary of the flow and 
chemical loads in the lagoon system 
during a normal tidal cycle (dry 
weather conditions) is shown in 
figure 19. The data are presented 
to provide a comparison of flows 
and chemical loadings between the 
normal tidal cycle, without intense 
precipitation, and those of the 
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Figure 19.--Net water flows, nutrients, and suspenc'ed-sediment loads at 
the San Juan Lagoons system during a 22-23 January, 1974 
tidal cycle. (Modified from Ellis and Gomez-Gomez, 1976.) 
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WATER QUA-LITY CHARAQTERISTICS-Contlnued 

present study. Since the study by 
Ellis and G6mez-G6mez (1976) did 
not include determinations of the 
chemical loads at the Avenida 
Baldorioty de Castro pump house, 
streamflow into Laguna San Jos~, 
and Canal Blasina discharges to 
Laguna La Torrecilla, these were 
estimated. The estimates were 
based on samples collected during 
low flows representative of the 

low-flow tidal cycle. 

A further analysis of the data 
in figures 18 and 19 provides 
additional evidence that during 
storm events a significant amount 
of nutrients is stored in the 
lagoons. During dry conditions the 
lagoons export these to the ocean. 
The difference during both studies 
can be seen in table 2. 

Table 2.--Net loads of major nutrients and total-organic carbon during 
wet and dry periods at Laguna San Jos~ and Laguna La 

Torrecilla (values in 1000 kilograms). 

COM
PONENTS 

TOC 
TP 
TKN 

TOC 
TP 
TKN 

IN 

47 
1.6 
5.5 

86 
2.2 
6.8 

WET PERIOD 
OUT RETAINED IN 

Laguna San Jos~ 

44 
0.8 
2.2 

104 
1.9 
3.6 

3 
0.8 
3.3 

0.6 
0.1 

Laguna La Torrecilla 

-18 
0.3 
3.2 

7.9 
0.4 

DRY PERIOD 
OUT RETAINED 

7.1 
.2 

NO DATA 

15.5 
1.0 

NO DATA 

. -6.5 
-0.1 

-7.6 
-0.6 

Note: Negative sign indicates no retention. Amount indicated leached from 
bottom sediments, contributed by detritus or autotrophic production • 
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WATER QUALITY CHARACTERISTICS-Continued 

These loads were computed by 
adjusting values to zero storage 
change. Canal Suarez, which 
conveys in excess of 80 percent of 
the water out of Laguna San Jose 
was assumed to carry its entire 
flow. The ratio of nutrient load 
(TOC, TP or TKN) to flow (Q) from 
figures 18 and 19 was assumed to 
remain equal until the excess water 
volume in the lagoon was flushed. 
The same was assumed at Laguna La 
Torrecilla for Boca de Cangrejos 
outlet, but the net outflow from 
Laguna San Jose to Laguna La 
Torrecilla was included in the 
latter's inflow loads. 

Comparisons between this study 
and that conducted during dry 
weather conditions show that 
low-flow contributions of TOC and 
nutrients to the lagoons are small 
when compared to inputs during a 
significant storm. The frequency 
of such storms in the metropolitan 
San Juan area clearly indicates the 
importance of storm runoff in the 
lagoons system. 

The termination of the study 
after 25 hours of measuring and 
sampling was premature. The data 
in figure 18 shows that the lagoon 
system had not achieved equilibrium 
in terms of water flows and trans
port of chemical loads. It is 
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probable that the export of TOC and 
nutrients from Laguna San Jose to 
Laguna La Torrecilla, and thereafter 
to the ocean outlet, would have 
continued above base levels. Many 
questions relative to the balance 
in the system remain unanswered. 
What is the sediment load (particu
larly the sand fraction) of the 
major streams? What would have 
beed the Can~l Suarez flow and 
chemical transport characteristics 
as storm runoff receded? Would 
Laguna San Jose begin to export TOC 
and nutrients by way of Cano de 
Mart1n Pena on the next receding 
ebbtide in the absence of runoff 
from the urban areas? 

These and many other questions 
that relate to the hydraulic and 
chemical characteristics of the San 
Juan Lagoon system cannot be 
answered within the scope of this 
study. The system is too complex, 
with too many interactions involving 
tides, volumes, flow constraints in 
the canals, fresh-salt water mixing, 
ground-water inputs, and so forth. 
A solution to systems as complex as 
the San Juan Lagoons usually in
volves development and calibration 
of a mathematical model. Such 
models are available and the data 
collected during the investigations 
in the San Juan Lagoons can be used 
to calibrate a model • 
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CONCLUSIONS 

Storm runoff to the San Juan 
lagoon system on 22 to 23 October, 
1974 was about 70 percent of the 
storm precipitation in the basin. 
The mostly urbanized area probably 
prevents infiltration and reduces 
the travel time of the storm runoff 
into the lagoons. The hydraulic 
system of the lagoons, wh~ch 
normally follows the prevailing 
tides, is significantly effected by 
storm runoff. As storm runoff 
accumulates in Laguna San Jose, the 
increasing head reverses tidal 
flows in Canal Suarez and Cano de 
Martin Pena. The combination of 
flows from Laguna San Jose and 
Canal Blasina forces Laguna La 
Torrecilla to discharge to the 
ocean as much as 95 percent of the 
total inflows to the lagoons. 

The transport of carbon, 
nutrients, and suspended-sediment 
in the lagoon system appears to be 
affected principally by inputs from 
storm runoff. Low-flow contribu
tions, in terms of loads, are a 
fraction of those during intense 
storms. Although several point 
sources along Canal Blasina contri
bute significant organic and 
nutrient loads, a storm as intense 
as the one during the study contri
butes many times those loads. 
This indicates that the water
quality problems in the lagoon 
system cannot be solved by elimina-

. ting only the point sources. The 
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control of non-point sources in the 
urbanized basin is essential. 

Nutrients and organic matter 
are released from the lagoons 
during dry-weather conditions at a 
rate greater than what can be 
accounted for from inputs. This is 
more evident in Laguna San Jose and 
Laguna La torrecilla. In the 
dredged areas of both lagoons, 
anaerobic conditions prevail most 
of the time. This suggests that 
the dredged areas may be an important 
storage pool of the organic matter 
and nutrients discharged to the 
lagoons. These storage areas will 
continue to yield nutrients and 
organic matter to the lagoons even 
after point and non-point sources 
of these components are controlled. 
This will prevent a quick improve
ment of the water-quality conditions 
in both lagoons. 

The San Juan Lagoons 
constitute a very complex system 
that cannot be properly defined by 
conventional techniques. The data 
from this and other studies can be 
used to model the response of the 
lagoons to variable hydraulic and 
chemical-load conditions. Models 
are available and could be calibra
ted to provide management·with 
alternatives to study and improve 
the quality of the water in the San 
Juan Lagoons system • 
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5. IS()PLUVIAL MAPS · 

Relati;Qn between IJ-year S¥ and 911,0-lwur 
(J1111,()fMJJ8. It was. necessary to develop a relation-

. ship. for estimating 10-day values for points in 
regions for which data. were either unavailable ot: 
fuadequate. Since a _generalized chart of 2-year 
·24-hoq.r ramfall was already available, the values 
for this duration were selected to develop such a 

. relation. Observations from 66 stations (sec. 2) 
proVided the basic dfl,ta. Comparison of t:he 
meteorological situations resulting in heavy rams 
and examination of the rainfall-frequency char
acteristics of Puerto Rican and Virgin Island 
stations indicated some regional differences. 

· ·. Puerto Rico and the Virgin Islands are ~ocated 
on the northern edge of the Carribbean Sea in the 
path of the northeasterly trades. The primary 

· orOgraphic feature· of Puerto Rico is a range of 
mountains oriented east-west. In the Virgin 
Islands generalized elevation contours show a pri
marily east-west ridge orientatio~. The stations 
on 1;he northern slopes of tl1ese ridges are favor-

. ably exposed for almost daily showers which are 
orographically S:ugmented. These stations, there
fore, indicated a higher 10- to 1-day ratio than 
those on the leeward or southern slopes. · The 

., 

..... --~-~----

. . 2-Y(Afll t-OAY RA4"F~(t) 

FloUBE 4."7"Relatlon tor estlmatlng 2-year 10-day ratntall. 

t7M-2ll8~2 

. stations were sepa.rated into -wbidw&rd ··and lee
ward groups and separate curves w&re drawn (fig. 
4). 

In the development of the relationship of figure 
4 all24-hour data were adju~ to th~ 9()rrespond
ing 1440-minute amounts. The 10-day -Va.lues · 
were ·adjusted to the corresponding ~-hour 
amounts. · The correlation coefticient between the 
computed and estimated amounts . was 0.86, with. 
a standard error of estima~ of 0.8 in. The mean 
of the computed values was 9.3 in. The scatter 
of estimated v~.-computed values is shown ·in fig
ure5. 

Smoothing of i&oplwvi.al maps. The analysis of . 
maps involves the question of how much to smooth 
the· data. An understanding of ·the. d~ · of . 
smoothing in the analysis is necessary to the most 
effective use of the maps. The problem of draw-. 
ing ·isopluvial lines through a field of data. is 
analogous to drawing a regression line on a se&.tter 
diagram. Just as an irregular regression "line can 
be df!Lwn to every point on a sea.tt6r diagra.m, the 
isolines may be draWn to fit every point. Such 
a complicated pattern of many small highs and 
lows would be unrealistic in most cases. There 
. is . a degree of incollSistency between smoothness 
and closeness of fit. Analysis must strive for a 
balance between the two, sacrificing some closeness 
of fiffor smootlmess and vice vei:'Sa. · The maps of 
this report were drawn f!O that tha.standard error 
of estimate was commensurate with the sampling 
and other errors in the ~ata and methods used, 
~-year 10-day maps (figs./!9 and 63). The rela

tionship (fig. 4) described i~ the preceding para
graphs, and th.e 2-yea.r 24-hour m&ps of [1] were 

: used to estimate the 2-year 10-day · values for a 
.grid of 660 points, about . 490 points on Puerto . 
Rico and 70 points on St. Croix (fig. 6). · Also 
plotted on the map were t}Je data. for the 66 sta
tions (fig. 1) for which 10-day data had been 
tabulated. On these and similar maps all precipi
tation data have been adjusted by the factoi'B of 
table 2 to n-hour amounts, i.e., the 2-day· map pre
sents 48-hour amounts, the 4-da.y present:B 96-hour 
amounts, etc. 

Ratio of 100-year to £-year valJuea. A map of 
Puerto Rico (fig. 7) was prepared showing the 
100-year to2-year ratio for 10-day amounts. This 
map was based on data for 52 stations (sec. 2). 
The ratios indicated a smooth geographical pat-
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LEGEND 
SPECIAl FlOOD HAZARD AREAS INUNDATED 
BY 100-YEAR FlOOD 
ZONE A No base flood elevations determined. 

ZONE AE Base flood elevations determined. 

ZONE AH Flood depths of 0.3 to0.9 meter(usually areas 
of ponding); base flood elevations determined. 

ZONE AO Flooddepthsof0.3to0.9meter(usuallysheet 
flow on sloping terrain); average depths 
determined. For areas of alluvial fan flooding; 
velocities also determined. 

ZONE A99 To be protected from 100-year flood by 
Federal flood protection system under con
struction; no base flood elevations deter
mined. 

ZONE V Coastal flood with velocity hazard (wave 
action); no base flood elevations determined. 

ZONE VE Coastal flood with velocity hazard (wave 
action); base flood elevations determined. 

FlOODWAY AREAS IN ZONE AE 

OTHER FLOOD AREAS 

ZONE X Areas of 500-year flood; ar~as of 100-year 
flood with average depths of less than 0.3 
meter or with drain•"e areas less than 26 
square kilometers and areas protected by 
levees from 100-rear flood . 

OTHER AREAS 
ZONE X Areas determined to be outside 500-year 

floodplain. 

ZONED Areas in which flood hazards are undeter· 
mined, but possible. 

·0-J~ 

D ~ 

UNDEVELOPED COASTAL BARR I ERSt 

identified 
1983 

Identified 
1990 or later 

Otherwise 
Protected Areas 

Identified 
1991 or later 

tCoastal barrier areas are normally located within or adjacent to special flood 
hazard areas. 

---513---

~ 
(EL 987) 

Floodplain Boundary 

Floodway Boundary 

Zone D Boundary 

Boundary Dividing Special Flood Hazard 
Zones, and Boundary Dividing Areas of Dif
ferent Coastal Base Flood Elevations Within 
Special Flood Hazard Zones. 

Base Flood Elevation line; Elevation in Meters* 

Cross Section line 

Base Flood Elevation in Meters Where Uniform 
Within Zone• 

Elevation Reference Mark 

• Reterenced to Mean Sea Level 

/ 





RM 8 9.15 

14.66 

500 
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and Calle 40 Southeast. Established by Lebron Associates. 

Chiseled square at northeast corner of Calle America 
Miranda bridge over Quebrada Don Ana. Established by 
Lebron Associates. 

Standard tablet stamped "33 R 1939" on top of northeast 
corner of culvert over Quebrada Josefina on old Number 21 
Insular Road, between Veterans Hospital and Fonda Del 
Segura Del Estado building. Established by Lebron 
Associates. 

0 500 

APPROXIMATE SCALE 

1:10000 
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NOTES 

This map is for use in administering the National Flood Insurance Program; it does not 
necessarily identify all areas subject to flooding, particularly from local drainage sources of 
small size, or all planimetric features outside Special Flood Hazard Areas. The community 
map repository should be consulted for possible updated flood hazard information prior to use 
of this map for property purchase or construction purposes. 

Coastal base flood elevations apply only landward of O.Om Mean Sea Level (MSL), and 
include the effects of wave action; these elevations may also differ significantly from those 
developed by the National Weather Service for hurricane evacuation planning. 

Areas of special flood hazard (100- year flood) include Zones A, AE, AH, AO, A99, V, and 
VE. 

Certain areas not in Special Flood Hazard Areas may be protected by flood control structures. 

Boundaries of the floodways were computed at cross sections and interpolated between 
cross sections. The floodways were based on hydraulic considerations· with regard to 
requirements of the Federal Emergency Management Agency . 

Floodway widths in some areas may be too narrow to show to scale. Floodway widths are 
provided in the Flood Insurance Study Report. 

For adjoining map panels see separately printed Map Index. 
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Water Resources Data 
. Puerto Rico and the U.S. Virgin Islands 
Water Year 2000 

( 
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U.S. Department of the Interior 
U.S. Geological Survey 

·.: .. ~·~ 
Isla da Culebra 

Isla de Vieques 

PUERTO RICO 

St. Thomas Island 

··~~· 
9·~~~. 

St. John Island 

u.s. 
VIRGIN ISLANDS 

St. Croix Island 

Prepared in cooperation with the Commonwealth of. 
Rico, the Government of the U.S. Virgin Islands, and with 
other agencies 



224 RIO PUERTO NUEVO BASIN 

50049100 RIO PIEDRAS AT HATO REY, PR 

WATER-QUALITY RECORDS 

LOCATION.--Lat 18'24'34", long 66'04'10", at bridge on Avenida Piniero at Expreso Las Americas, and 0.8 rni (1.3 krn) southwest of 
Hato Rey. 

DRAINAGE AREA.--15.4 rni2 (39.9 krn2l.-l) 't ~5~ a.Ck< 
PERIOD OF RECORD.--Water years 1971 tc• current year. 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1999 TO SEPTEMBER 2000 

DIS- PH OXYGEN, OXYGEN COLI- STREP-
CHARGE, SPE- WATER DIS- DEMAND, FORM, TOCOCCI 

INST. CIFIC WHOLE SOLVED CHEM- FECAL, FECAL, 
CUBIC CON- FIELD TEMPER- TUR- OXYGEN, (PER- ICAL 0.7 KF AGAR 

FEET DUCT- (STAND- ATURE BID- DIS- CENT (HIGH UM-MF (COLS. 
DATE TIME PER ANCE ARD WATER ITY SOLVED SATUR- LEVEL) (COLS. I PER 

SECOND (US/CM) UNITS) (DEG C) (NTU) (MG/L) ATION) (MG/L) 100 ML) 100 ML) 
(00061) (00095) (00400) (00010) (00076) (00300) (00301) (00340) (31625) (31673) 

NOV 
26 ... 1300 65 368 7.8 25.9 91 6.9 84 30 46000 26000 

FEB 
23 ... 1130 25 251 7.7 25.8 59 8.0 97 11 39000 71000 

APR 
25 ... 1100 18 477 8.0 28.2 32 7.1 90 14 58000 6700 

AUG 
15 ... 1015 15 447 7.6 28.2 2.0 3.8 49 30 61000 39000 

ANC 
HARD- MAGNE- SODIUM POTAS- WATER CHLO-
NESS CALCIUM SIUM, SODIUM, AD- SlUM, UNFLTRD SULFATE RIDE, 
TOTAL DIS- DIS- DIS- SORP- DIS- FET SULFIDE DIS- DIS-
(MG/L SOLVED SOLVED SOLVED TION SOLVED FIELD TOTAL SOLVED SOLVED 

DATE AS (MG/L (MG/L (MG/L RATIO (MG/L MG/L AS (MG/L (MG/L (MG/L 
CAC03) AS CA) AS MG) AS NA) ASK) CAC03 ASS) AS S04) AS CL) 

(00900) (00915) (00925) (00930) (00931) (00935) (00410) (00745) (00945) (00940) 

NOV 
26 ... 140 38.6 10.6 21.4 .8 2.7 136 <1.0 19.0 23.3 

FEB 
23 ... 161 

APR 
25 ... 160 44.3 12.1 31.3 1 2.8 175 <1.0 12.9 38.2 

AUG 
15 ... 150 41.0 10.5 28.1 1 3.1 154 12.6 34.8 

SOLIDS; RESIDUE 
FLUO- SILICA, SUM OF SOLIDS, TOTAL NITRO- NITRO- NITRO- NITRO- NITRO-
RIDE, DIS- CONSTI- DIS- AT 105 GEN, GEN, GEN, GEN, GEN, 

DIS- SOLVED TUENTS, SOLVED DEG. C, NITRATE NITRITE N02+N03 AMMONIA ORGANIC 
SOLVED (MG/L DIS- (TONS sus- TOTAL TOTAL TOTAL TOTAL TOTAL 

DATE (MG/L AS SOLVED PER PEND ED (MG/L (MG/L (MG/L (MG/L (MG/L 
AS F) SI02) (MG/L) DAY) (MG/L) AS N) AS N) AS N) AS N) AS N) 

(00950) (00955) (70301) (70302) (00530) (00620) (00615) (00630) (00610) (00605) 

NOV 
26 ... .1 23.5 221 38.9 1·54 1.24 .06 1.3 .44 .76 

FEB 
23 ... 99 .88 .09 1.0 .77 . 63 

APR 
25 ... .2 35.1 282 13.4 47 1.16 .14 1.3 .74 .36 

AUG 
15 ... .2 29.6 252 10.0 <10 .44 .09 .5 2.30 .60 

NITRO- CHRO-
GEN,AM- BARIUM, BORON, CADMIUM MIUM, COPPER, 
MONIA + NITRO- NITRO- PHOS- TOTAL TOTAL WATER TOTAL TOTAL 
ORGANIC GEN, GEN, PHORUS ARSENIC RECOV- RECOV- UNFLTRD RECOV- RECOV-

TOTAL TOTAL TOTAL TOTAL TOTAL ERABLE ERABLE TOTAL ERABLE ERABLE 
DATE (MG/L (MG/L (MG/L (MG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L 

AS N) AS N) AS N03) ASP) AS AS) AS BA) AS B) AS CD) AS CR) AS CU) 
(00625) (00600) (71887) (00665) (01002) (01007) (01022) (01027) (01034) (01042) 

NOV 
26 ... 1.2 2.5 11.1 .130 E2 166 47 .1 5 E14 

FEB 
23 ... 1.4 2.4 10.5 .270 

APR 
25 ... 1.1 2.4 10.6 .240 <3 109 58 <.1 2 <20 

AUG 
15 ... 2.9 3.4 15.2 .390 

... , ···7!·:'·1 
d 
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Online Conversion - Area Conversion 

Viscosity Ranking Power Templates 
Free Viscosity Conversion Tables For process Conversion Fury Template System Instantly 
& printing applications Turn Visitors into Sales! 

Ads by Google 

Tuesday July 13, 2004 I Home I Search I FAQ I Message Forum I What's New I Contact Us I Tell a Friend I 

Welcome to OnlineConversion.com 
Area Conversion 

Convert what quantity? l~:~~·~__j 
From: 

acre [commercial] 
acre [survey] 
acre [Ireland] 
are 
arpent [Canada] 
barn 
bovate 
bunder 

Result (rounded to 7 decimal places): 

j1 5.4 square mile - 9,856 acre 

Information: 

are 
arpent [Canada] 
barn 
bovate 
bunder 

To: 

statute- Used Pre-1976 by the US Federal, State, and Local Governments. 
survey- Used mostly in Pre-1959 U.S. land titles and deeds. 
International- Used in trade, non U.S. countries, and Post-1959 U.S. 

http: •. onlineconversion.com/area.htm 

BookMark Us 
It may come in handy. 

Quick Links: 
1 ~elec! ?ne .... 

Can't find something? 
Try searching. 

Are you bored? 
Try the Fun Stuff. 

Was this site helpful? 
Support Us 

Page 1 of3 
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Critical Wildlife Areas 
of Puerto Rico 

Resource Planning ~rea 
Coastal Zone And Wildlife Planning Division 
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CRITICAL WILDLIFE AREAS OF PUERTO RICO 

DEPARTMENT OF NATURAL RESOURCES 

AREA OF PLANNING AND RESOURCES ANALYSIS 

Division of Coastal Resources and Wildlife Planning 

Fred V. Soltero_ Harrington 
- Secretary 

Gabriel de 1 Toro 
Assistant Secretary of Planning 

September 1979 
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in ere a se the numbers of wa terfow 1 in the area . The construction of 

impoundments in this zone would be even more beneficial, but would 

prove substantially more expensive. The adjacent limestone hills 

should be protected from further destruction from developments so 

that they might continue to serve as an important locality for pigeon 

and dove hunting. 

Torrecilla Alta is probably a prime wildlife area. 

3. Constitution Bridge Mudflats (San Juan) 

Until recently the mudflats adjacent to Constitution Bridge 

in San Juan Bay were one of the two' best areas in all of Puerto 

Rico for shorebirds, gulls and terns. Per acre it probably supported 

the greatest diversity and concentrations of birds anywhere on the 

island. As many as 5, 000 birds had been observed on the few 

acres of flats at a single time and 70 avian species have been 

recorded from the locality to date. The Caspian Tern, Forster's Tern, 

Cayenne Tern, Ring-billed Gull and Black-headed Gull are seen 

regularly at Constitution Bridge while most of them occur only 

accidentally elsewhere on the island. The largest roost ofLouisiana 

Herons known in Puerto Rico and the second largest roost of Snowy 

Egrets are found next to Constitution Bridge. In addition, a rookery 

of about 1, 000 Cattle Egrets is established in the area and approximately I 
' i 
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2 50 Brown Pelicans (protected-federal ESA) depend on the locality 

as a feeding and roosting area. To add to the tremendous wildlife 

values of the Constitution Bridge mudflats is its localization within 

the heart of San Juan. This gives it an outstanding educational 

and recreational potential. With proper management the Constitution 

Bridge mudflats could be made into an outdoor educational facility 

from which all the people of San Juan could benefit. This could be 

done at minimal expense by establishing a parking area at the northern 

end of the flats along with a small educational facility for giving 

brief talks, showing slides and presenting displays, and the 

construction of an observation tower for viewing the mudflats by 

telescope. By manning the facility full time, thousands of school 

children could be within a short ride of a unique experience in out

door education. 

Unfortunately, the flats ori. the south side of Martin Pefia Canal, 

which previously provided superior waterbird habitat than the northern 

flats and which are better for observing with respect to the sun, 

were significantly modified in recent years. The silt laden runoff 

from a dredge disposal area adjacent to these flats I a locality 

previously scheduled for dock· construction 1 was directed over the flats 

with the consequent prec~pitf3.tion of tons of silt on the flats thus 

11 



by waterbirds and the invasion of the site by mangroves. Mangroves 

are occupying the elevated southern flats at such a rate that they 

threaten to completely eliminate this area as a significant waterbird 

habitat. 

A reversal of this trend could be initiated through the 

implementation of a restoration program for the site. First, most of 

the excess silt that has settled on the flats could be bulldozed 

back to the old spoil area which ·is now abandoned. The elevation 

would have to be reduced to a level where normal high tide covers 

the flats with but an inch or two of water. Some of the silt removal 

may have to be done with- a dredge, but a good engineer could 

probably keep dredging to a minimum. The second step would be to 

. construct a retaining structure along the abandoned spoils dike to the 

south of the flats to avoid the continued erosion of soil onto the 

flats. Finally, on the eleva ted land between the dike and the flats 

an excellent outdoor educational facility could be constructed as 

described above. 

12 



The Constitution Bridge mudflats are one of Puerto Rico's 

prime wildlife areas. A list of the birds of the locality, and 

their status, follows. 

Birds of Constitution Bridge 

SPECIES 

Brown Pelican 

Magnificent Frigatebird 

Great Blue Heron 

Green Heron 

Little Blue Heron 

Cattle Egret 

Reddish Egret 

Great Egret 

Snowy Egret 

Louisiana Heron 

Yellow-crowned Night Heron 

Least Bittern 

White Ibis 

White-cheeked Pintail 

STATUS 

c 

uc 

uc 

uc 

c 

c 

A-1 of the four species 
from Puerto Rico 

uc 

c 

c 

uc 

R 

A-1 of the two records 
from Puerto Rico 

A 
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SPECIES 

Blue-winged Teal 

Clap per Rail 

Common Gallinule 

Semipalmated Plover 

Wilson's Plover 

Killdeer 

American Golden Plover 

Black-bellied Plover 

Black-necked Stilt 

Ruddy Turns tone 

Whimbrel 

Spotted Sandpiper 

Greater Yellowlegs 

Lesser Yellowlegs 

Willet 

Red Knot 

Pectoral Sandpiper 

White -romped Sandpiper 

Least Sandpiper 

Dun lin 

STATUS 

R 

uc 

uc 

c 

uc 

uc 

uc 

C· 

c 

c 

uc 

uc 

c 

c 

uc 

R 

R 

uc 

uc 

A-1 of the two records 
from Puerto Rico 
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SPECIES 

Semipalmated Sandpiper 

Western Sandpiper 

Sanderling 

Short-billed Dowitcher 

Stilt Sandpiper 

Hudsonian Godwit 

Great Black-backed Gull 

Herring Gull 

Ring-billed Gull 

Laughing Gull 

'Black-headed Gull 

Franklin's Gull 

Gull-billed Tern 
I. ,, 

Forster's Te:n 

Common Tern 

STATUS 

c 

c 

uc 

c 

c 

A-1 of the three records 
from Puerto Rico 

A-1 of· the two records 
from Puerto Rico 

UC-known in Puerto Rico 
practically only from 
Constitution Bridge 

C-known in Puerto Rico 
practically only from 
Constitution Bridge 

c 

R 

R-known in Puerto Rico 
only from Constitution 
Bridge 

uc. 

A-known in Puerto Rico 
practically only from 
San Juan Bay 

c 
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SPECIES 

Roseate Tern 

Least Tern 

Royal Tern 

Cayenne Tern 

Sandwich Te_rn 

Caspian Tern 

Black Tern 

Black Skimmer 

Zenaida Dove 

White -winged Dove 

Common Ground Dove 

Smooth-billed Ani 

Belted Kingfisher .. 

Cave Swallow 

Caribbean Martin 

Yellow Warbler 

Orange-cheeked WaxbiH 

STATUS 

uc 

uc 

c 

R-known in Puerto Rico 
practically only from 
Constitution Bridge 

C -largest congregation 
in Puerto Rico proper 

UC-known in Puerto Rico 
-only from Constitution 
Bridge 

R 

R-known in Puerto Rico 
practically only from 
Constitution Bridge 

R 

R 

uc 

uc 

R 

R 

R 

c 

uc 
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4. 

SPECIES 

Strawberry Finch 

Bronze Mannikin 

Greater Antillean Grackle 

Black-faced Grassquit 

LEGEND: c 

uc 

R 

A 

Palo Seco Peninsula 

Common 

Uncommon 

.Rare 

Accidental 

( Guaynabo) 

STATUS 

uc 

uc 

uc 

uc 

Many gulls, terns and pelicans· rest on this spot and feed 

along with unusually large congregations of fdgatebirds in the ad

jacent cove. In addition, large numbers of migrant shorebirds stop 

to feed and rest out on the point. The value of this area increases 

with the destruction of mudflats elsewhere in San Juan Bay. Palo 

Seco Peninsula was an area of primary wildlife values, though it 

now appears that these values will be destroyed by construction of 

a development on the peninsula. 
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CRITICAL COASTAL WILDLIFE AREAS 

1- Tcrrecilla-Pi~cnes, Vacia Talega Complex <Lciza-Carolina> M-1 

This site is 16cated east of the metropolitan area of San 
Juan. Mere than 10,000 acres in area, its vegEtation is 
dominated by mangrove forests, but ether plant communities occur, 
such as littoral woodland, fr~shwater swamp and marshes, and 
coconut plantations. The Pi~ones State Forest portion of this 
large and complex area was designated a Natural Reserve in 1979. 
Several technical documents have been prepared for this area. 
Information on water qLia1ity is found in RodrigLie:: (1981), c..n 
environmental evaluation was prepared by Palacios (19811. 
Details on the flora are contained in Del Llano et al. (1Cf80). 
The avifauna was summarized by Perez and Ferrer <1980>. 

Th~ Forest supports a diverse fauna including birds, 
reptiles, fish, and crabs, among ethers. We found four species 
of fiddler crabs. Reptiles are represented by several lizard 
species and a considerable papulation of the native fresh water 
turtle. The area is popular among fishermen, which harvest a 
number of species beth for commerce and sport. 

At least 89 bird species have· been recorded from the area 
<Perez and Ferrer 1980). The large variety of species ocurring 
in the area was evident during the field evaluation of this area. 
It supports a large number of herons and egrets, a considerable 
population of the Brown Pelican <FE>, terns and gulls. The Great 
Egret was observed nesting at Carmelita island. We also 
observed one individu~l of the Yellow-shouldered Blackbird (FEl 
foraging along with a number of Greater Antillean Grackles and 
Shiny Cowbirds. One pair of Blackbirds was later found nesting 
in the Forest's recreational area next to the administrative 
<:offices. The West Indian Whistling Duck <CT) and Masked Duck 
<CT) have been reported from the area by hunters <Perez and 
Ferrer 1980). 

A variety of migratory birds such as Waterthrushes, 
Kingfishers, Ospreys, and a variety of warblers are abundant 
during the winter ~onths. During one of our trips to the area we 
observed one Double-crested Cormorant. This species is 
accident•l in Puerto Rice. 

The construction of a bridge over the Loiza River and the 
widening and paving of read 187 connecting Loiza and Pi~ones have 
greatly increased vehicular traffic movement through the area. A 
sand dune was rebuilt by the U.S. Army Corps of Engineers to 
mitigate beach erosion, which intermittently occurs in a few 
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3- Constitution Bridge Mudflats <San Juan) M-2 

The Constitution Bridge mudflats are )ocated in the eastern 
end of San Juan Bay, at the confluency of the Martin Pe~a Canal 
and the Puerto Nuevo River. The area is one of the rich~st in 
avifaunal diversi~y in the Island. ·A~~roximately 62 aquatic and 
31 terrestrial species hav~ been recorded .in the area <Diaz
Marrero et al. 1983l. These figures include migratory, resident, 
and introduced species. Mudflats in the area along the Martin 
Pe~a Canal were extremely valuable for migrating shorebirds. The 
1979 document indicated that as many as 5000 birds could be seen 
in the mLtdflats in a single day. Diaz et al. (1983) should be 
consulted for a detailed description of the area's vegetation and 
f aLma. 

Two endangered species, the Yellow-shouldered Blackbird <FEl 
and the Brown Pelican CFEl ,occur in the area. The Roseate CFTl 
and Least <FTl terns have also been reported from the area. At 
present, ten ardeid species have been documented as breeding in 
the area <Diaz et al. 1983). Several of these nest near the 
entrance of the Martin Pe~a Canal. 

This area is presently highly degraded due to the 
construction, in progress, of the Agua-Guagua mass transportation 
system. An artificial mudflat was constructed north of a narrow 
mangrove stand at the mouth of the canal as mitigation for the 
lost mudflats along the Martin Pe~a Canal. 

This site, once one of the best feeding and roosting areas 
for marine and wading birds in particular may be on its way to 
disappearing due to the combined effects of this and other 
projects, such as the projected channelization of the Puerto 
Nuevo River and the expansion of the docking facilities of the 
San Juan harbor. Landfill operations for the placement of main 
electrical wire posts by the Electric Energy Authority and the 
Municipal Public Works Office have further reduced areas occupied 
by mangroves. 

Other developments that have or will contribute to further 
degradation of the area include the New Center of San Juan City 
and the Central' Park on opposite extremes of the area. The 
latter was built for the Pan American Games of 1979. A few years 
after construction of the Central Park, Yellow-shouldered 
Blackbirds ceased to be sighted from the area. In addition, 
plans are well underway for the contruction of a 70 million 
dollar project including a marina, hotel, mall, and docking 
facilities capable of accomodating cruise ships in the Hoare 
sector of Santurce. The project will be located near the mudflat 
built as mitigation for the _lost mudflats along the Martin Pe~a 

Canal. It will all but destroy the wildlife value of this once 
magnificent locality . 

10 
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mid-January· 1987. This facility is established on the area 
connected to the mainland, with the bicycle and jogging path 
extending abodt two thirds of the way into the peninsula. The 
path ends abruptly at a drop off paint, practically at sea level, 
where a fence separates and restricts access to the remaining 
portion, which has been set aside ~~ ~ wilderness area. It is 
beyond that point that bird use is concentrated. The easily 
disturbed Magnificent Frigatebird as well as the Brawn Pelican 
<FE) utilize the taller C~suarina trees as a roost, indicating 
that the area is relatively isolated from human activities. The 
pelican also roosts on red mangroves, which dominate parts of the 
coast facing the shallow cove. During our brief visits we also 
observed about four to five hundred sandpipers utilizing the 
north share, where a strip of rocks of volcanic origin have been 
placed for erosion control. 

The area near the tip has become enlarged by about two acres 
relative. to 1979, ex tending towards the south. This new area has 
been colonized by several pioneer plant species such as the sea 
grape <Coccoloba uvifera>, the vine Canavalia maritima, and 
others. 

Analysis of 1977 aerial photographs reveals more open, sandy 
areas near the base of the tip. Also, the narrow strip joining 
the boot shaped tip to the basal part of the area lacked the 
young red mangrove-Thespesia association it now supports. 
Whereas in 1977 there was a fairly wide sandy strip bordering 
mast of the peninsula, vegetation now reaches the water in many 
points. The already shallow cove has become significantly 
shallower, and a small vegetation covered islet of about one acre 
in area has formed near the mouth of canal, near the Catano 
t:oast. 

Because of the development of the Esperanza recreation 
facility, which occupies more than half the area of the 
peninsula, and the concomitant increase in human presence, whith 
undoubtedly has reduced foraging use of the shallow cove by 
waterbirds, we conclude that this area is degraded in quality and 
reduced in size relative to 1979. However, it remains a primary 
~-~ildlife area . 
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At the time of this evaluation, the Constitution Bridge area 
although e:.:tremely degraded r·elative to 1979, is still a prime<.t-y 
wildlife area, but prospects for its continued existence are 
grim. 

4-·Pa·a Seco Peninsula <Cata~o) M-3 

This 30 acre peninsula located in the north-West Sector of 
San Juan Bay was created in 1963 with dredg~t;:J sands from the bay 
to afford protection from wave action to the Bay View area 
coastline in the municipality of Cata~o. During its 25 years of 
existence the newly created land surface has becOme colonized and 
thickly overgrown by mangroves, Australian Pine <Casuarina 
eguisetifolia>, Emajaguilla <Thespesia populnea>, grasses, vines, 
and a variety of other plants. 

Since the peninsula is chiefly made up of sand and is 
subject to strong currents and wave action, its shape and 
position is quite dynamic. Studies performed in the 1970's 
estimated a southward migration of its hammer shaped tip at a 
rate of about 50 m/yr. If that tendency were to continue, it 
would be a matter of a few decades for the tip to reach the 
coast, forming a lagoon on the shallow cove on the south side of 
the peninsula. Much of the wildlife value of this area depends 
en the attraction of seabirds and waders that forage on the 
shallow cove. If a lagoon is eventually formed and the dynamics 
and composition of fish, crustacean, and mollusc populations are 
significantly altered, the community of migrant and resident 
birds utilizing the area may also change. 

Through the years, the existence of this area has been 
threatened by development projects that would destroy or greatly 
diminish its,wildlife .value. A large marina and tourism complex 
was proposed for the ~rea in the 1970's. Dredging of the cove 
for yacht docking facilities probably would have destroyed the 
hatchery characteristics and fish abundance that attract large 
numbers of Brown Pelicans <FE>and other seabirds. Authorization 
for this project was denied by the Commonwealth Planning Board. 
Plans to build a wide mass transportation canal to and from 
Bayamon that would empty into the cove were abandoned in the mid-
1980's. 

; 
These lands, formerly owned by the Commonwealth Lands 

Administration, are now owned and administered by the 
municipality of Cata~o. A passive recreation facility including 
picnic areas, a children's park, and bicycle and jogging paths 
was inaugurated shortly after our field evaluation of the area in 

11 
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EMBALSE CAIH1AIZO (LOIZAl 

Loe<tlizaci6n y Acceso 

El er!lhalse de Loiza e~a;\ locaiiladu dentro de los limito:s 

de los IJ<mio~; S.M• 1\nwnio de C<t\flli!S. cl Jauua de Gur:1hu y 

C,maflo y Ia Gloria dr: Tpqillo Alto. 

T ndos los nccesns v r arnpas para boles sc cncuenH ;,n en 

propit:dad pr ivada. Ainu nos de los nenocios en las carreteras 

PR-175 y PR 739 ti(:m:n rarnp<ts. 

Oescripci6n y Uso 

La cuenca dt: Lofza tiene una cxtensi6n de 84.23 kil6-

hletros cuadrmJos. 

El embalse cullrc tu1a superficie de 392.5 hect;,re<Js con 
una capacidad de 24,G'70.~i30 metros cubicos. Tiene un vo
lurnen de 50,920 nH;tros c•itlicos. Los s!IJ)ItJn d1: aglliJ lf>S 

r(os Ca!tUitas. Guraho, Bair(Jil y Lofza_ 

Este embalse es administr;1do por Ia Aut(Jridad de Acue 

ductos y 1\lcanwrillados. Su construcci6n terrni1)f> t;n el 

ar'lo 1954 y el <1\!Uil 1:s u til izada para suplir agua po tablr: al 

Area Metropoliwna y pilr'a Ia producci6n diJ rmen)ia t:16cni· 

ca (2,600 Kw.). 

Paces 

En estc lagc) sc rmcucotran Ia !obina, Ia chopa c~m.tcohna. 

Ia chopa, l<t t ilapia, Ia t ilap111 cot or ro, cl barbudo de canal 

o liza y el tUCilnar{!. 

Atractivos Naturales 

~>1.1 att;u:tivo pr incip;d es Ia buena JWSCa de vrilla ·,"spe· 

cwlrnenu< de tliapias. La may()r f:latte dnl ai1o sP puede 

pasear en l<uv:lia, iHillLI'H: 1.'11 oc<Jsiones. liJ ~upr.:rliri~: d•.·l 

emhalse Sf: cuhr i: >Xlll i<H:int(H dr; auua. 

En P.ste !!tillldhH Ia fH.'!.t:l de Ia lobina es de tcmporad-.~. 
pero cu;111do •;11 ~:rni'J icza 11 CilPI Ulill', la pes<::<J es ;tbunr h nl•!. 

LOCAL IZAC ION 

EMBALSE CAfH{AIZO (LOIZAI 

!."'') 
.l:i'I~'•IL'·iio·, 
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Los (ldtn!. o t,:ui.HHiu> sun pe'.cados pr incipalm•~nt•: de 

or ilia. Se utilita un C<u•(:l~· de rn,ll)o o una lata cun mt)llofi

lamento r.tHollado. [I anlll<ll" debe sur de tarn;Ji)o IO(:tlianu. 

La Hnr:a ddH: lt:ru:r por los menos 15 libra.s de r!t>i~tt:m:ia 

De camada se utiliza hitJ<H.io, a(lilllas y pcdaws r.k iit:St:;Klo, 

h f!pdo de pollos. cllnpa~ pequci'\as o loml.lrices de 1 i•:rr a. 

El tipo rlt! or ilia m<is product iva para su pesca •:s l:r qui! 

no cxcedc 15 pie~ dr: profundidad y dUfante el dfa Ia qllf~ 

t iene sombr a. 

En ill9unm I<HJOS los pesc<Jdores utilizun un nedazo de 

rnonofilamcnto dt: dos o tres pies de largo <Jrnarr~rdo a una 

boy<'l que dejan de llll dia para fJlro en distintas arcils del 

1<1!10. 

La boy a ~~encralmcntc consistu de una bot ella pl.l>t ica 

vacla. De carnada utililirn chopas o til;•pias pt~qw:nas. 

FIGURA 9-a: BARBUDO DE CANAL (ICTALIJRUS 
PUNCTATUSJ 

<1fl 

• 
FIGURA 9 h: BARBUDO MAFlMOLADO 0 TOIHTO 

(!ClALURUS A-1""\f,'fi·I0/1/\l u.<;J 

TABLA 1 

Las E species de Pesca Recreat iva en los Emhalses 

Nomhre ComUn 
en £\p.ifu')l 

L1illina 

Clwpa car<tco· 

leta 

Non1bre ComU n 
en lngl~s 

Largemouth b;tss 

Aedear sunfi:;ft 

Chop<l de pecho Redbreast ~unfish 

colo• ado 

Chopa. Bluegill 

Barbudo cle 

c<Jn,il, Ltl.a 

Channl!l catfish 

I:J;uiHtdo r:;;lw WhihJ Ci:ltfisli 

1.<'m (> Bl.mco 
l'l;Hhwlo rnoH:a-- Mml'llml l!llllllt:ad 

do, Tonto 

lu,_:ot n;;o ~~ Pe<ocod: b<tSS 

l d.tpte~ MotrH1lhiqtto.· 1 "" 

P•·• 
T d.;p id •::o 1<111 '1 Cll nuo w:• d 1 

S.torlina<k iH!Iht 1htt~.!d1Hts1Ltd 

rhll.:•' 

4!1 

Non\bre 
Cient tfi~:o 

Micropwrus salmoi(/t:s 

l.t .. 'f)tJillis micro/opl!uS 

L i!JlOIIIis auritu;; 

L o:po111is 1/I<Jt:rocllif'I.IS. 

ktalurus puncta/us 

lrtalurus Ul(u> 

tus 

C ;c/r/.1 'wufl:u is 

l';/.tfli.l !f.'flri:il!i 

f)urt1~()tt1.J fJClt!fi(!OSt' 
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Title 50-Wildlife and Fisheries 

PART 17-ENDANGERED AND 
THREATENED WILDLIFE AND PLANTS 

* * 

Subpart 8-Lists 

Source: 48 FR 34182, July 27, 1983, unless 
otherwise noted. 

§ 17.11 Endangered and threatened 
wildlife. 

(a) The list in this section contains the 
names of all species of wildlife which 
have been determined by the Services to 
be Endangered or Threatened. It also 
contains the names of species of wildlife 
treated as Endangered or Threatened 
because they are sufficiently similar in 
appearance to Endangered or 
Threatened species (see § 17.50 et seq.). 

(b) The columns entitled "Common 
Name," "Scientific Name," and 
"Vertebrate Population Where 
Endangered or Threatened" define the 
species of wildlife within the meaning of 
the Act. Thus, differently classified 
geographic populations of the same 
vertebrate subspecies or species shall 
be identified by their differing 
geographic boundaries, even though the 
other two columns are identical. The 
term "Entire" means that all populations 
throughout the present range of a 
vertebrate species are listed. Although 
common names are included, they 
cannot be relied upon for identification 
of any specimen, since they may vary 
greatly in local usage. The Services shall 
use the most recently accepted scientific 
name. In cases in which confusion might 
arise, a synonym(s) will be provided in 
parentheses. The Services shall rely to 
the extent practicable on the 
International Code of Zoological 
Nomenclature. 

(c) In the "Status" column the 
following symbols are used: "E" for 
Endangered, "T" for Threatened, and "E 
[or T] (S/ A)" for similarity of 
appearance species . 

(d) The other data in the list are 
nonregulatory in nature and are 
provided for the information of the 
reader. In the annual revision and 
compilation of this title, the following 
information may be amended without 
public notice: the spelling of species' 
names, historical range, footnotes, 
references to certain other applicable 
portions of this title, synonyms, and 
more current names. In any of these 
revised entries, neither the species, as 
defined in paragraph (b) of this section, 
nor its status may be changed without 
following the procedures of Part 424 of 
this title. 

(e) The "historic range" indicates the 
known general distribution of the 
species or subspecies as reported in the 
current scientific literature. The present 
distribution may be greatly reduced 
from this historic range. This column 
does not imply any limitation on the 
application of the prohibitions in the Act 
or implementing rules. Such prohibitions 
apply to all individuals of the species, 
wherever found. 

(£}(1) A footnote to the Federal 
Register publication(s) listing or 
reclassifying a species is indicated 
under the column "When listed." 
Footnote numbers to§§ 17.11 and 17.12 
are in the same numerical sequence, 
since plants and animals may be listed 
in the same Federal Register document. 
That document, at least since 1973, 
includes a statement indicating the basis 
for the listing, as well as the effective 
date(s) of said listing. 

(2) The "Special rules" and "Critical 
habitat" columns provide a cross 
reference to other sections in Parts 17, 
222, 226, or 227. The "Special rules" 
column will also be used to cite the 
special rules that describe experimental 
populations and determine if they are 
essential or nonessential. Separate 
listing will be made for experimental 
populations, and the status column will 
include the following symbols: "XE" for 
an essential experimental population 
and "XN" for a nonessential 

1 

experimental population. The term 
"NA" (not applicable) appearing in 
either of these two columns indicates 
that there are no special rules and/or 
critical habitat for that particular 
species. However, all other appropriate 
rules in Parts 17, 217 through 227, and 
402 still apply to that species. In 
addition, there may be other rules in this 
title that relate to such wildlife, e.g., 
port-of-entry requirements. It is not 
intended that the references in the 
"Special rules" column list all the 
regulations of the two Services which 
might apply to the species or to the 
regulations of other Federal agencies or 
State or local governments. 

(g) The listing of a particular taxon 
includes all lower taxonomic units. For 
example, the genus Hylobates (gibbons) 
is listed as Endangered throughout its 
entire range (China, India, and SE Asia); 
consequently, all species, subspecies, 
and populations of that genus are 
considered listed as Endangered for the 
purposes of the Act. In 1978 ( 43 FR 6230-
6233) the species Haliaeetus 
leucocephalus (bald eagle) was listed as 
Threatened in "USA (WA, OR, MN, WI, 
MI)" rather than its entire population; 
thus, all individuals of the bald eagle 
found in those five States are considered 
listed as Threatened for the purposes of 
the Act. 

(h) The "List of Endangered and 
Threatened Wildlife" is provided below: 

Editorial Note: This is a compilation and 
special reprint of 50 CFR 17.11 and 17.12 and 
is current as of the date shown on the cover. 
Minor changes and corrections to the October 
1;1989, compilation of 50 CFR have been 
incorporated in this printing, as well as all 
published final rules that have subsequently 
appeared in the Federal Register. Otherwise 
no entry in these lists has been significantly 
affected. This list has been prepared by the 
staff of the Division of Endangered Species 
and Habitat Conservation, U.S. Fish and 
Wildlife Service, Washington, D.C. 20240. 
Readers are requested to advise the Service 
of any errors in this list. Copies are available 
from the Publication Unit, U.S. Fish and 

· Wildlife Service, 725-ARLSQ, Washington, 
D.C. 20240. 
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LAGUNA DE SAN JOSE 

9/86 

La Laguna de San Jose se encuentra a 10 krn al sureste de San 
en la latitud 18°25'48"N y longitud 67°01'42"0 (Tabla 1). 

teriores 

.. La Laguna de San Jose es la laguna metropolitana que mAs se 
!ha estudiado. Storer Bello Professional. (1970) evaluaron para el 
· partamento de Salud la calidad sanitaria de las lagunas San Jo
~~~ Torrecilla y Pifiones. En el estudio se cuantificaron las con
·~e~traciones de cloruros, la temperatura, el OD, los coliformes 
totales, el DBO y el por ciento de saturaci6n de oxigeno en el 

.· agua. El trabajo concluye que la Laguna San Jose esta altamente 
.·· contaminada. La contaminaci6n proviene de las descargas pluviales 
.Y sanitarias ademas de los desperdicios s6lidos que se vierten·a 
la laguna. 

La EPA (1971) midi6 el oxigeno disuelto, la temperatura, el 
pH y plancton en 1~ laguna. De acuerdo a su evaluaci6n, las con
centraciones de oxigeno en la Laguna San Jose son muy varia.bles 
(0.30 mg/1) lo que favorece las mortandades de peces y demis or
ganismos marinas. 

Ellis y G6mez (1976a) estudiaron las caracteristicas hidro
l6gicas de la laguna y coleccionaron muestras sabre la calidad 
del agua durante un ciclo de marea. 

Carvajal-Zamora (en preparaci6n) estudi6 en el 1974 las 
fluctuaciones cualitativas y cuantitativas del fitoplancton en la 
Laguna San Jose. En el 1976 investig6 los factores que afectan la 
bioluminiscencia en las lagunas metropolitanas e incluy6 algunos 
parametres fisicos y quimicos de la laguna. 

Ellis (1976) public6 un mapa batimetrico de la Laguna san 
J~se. Segun el (idem), en la laguna se dragaron 3.1 millones de 
m del material del fonda. A consecuencia del dragado, el volumen 
de la laguna aument6 130% del volumen original. Esto junto a la 
construcci6n del Canal Suarez (en el 1900) ha reducido el tiempo 
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de renovaci6n y aumentado el estanc.:Lmiento de aguas s~lobres ar 
xicas en las Areas dragada~. 

La Junta de Calidad Affibiental (1979) report6 vio~aciones e 
los limites permisibles para la calidad del agua en p~omo, coli 
formes fecales y totales, pH y oxigeno disuelto en e~ agua. 

Descripci6n 

La Laguna San Jose tiene una superficie de 547 ~a (incluyE 
do la Laguna los Corozos al noroeste de la laguna). su perimet1 
es de 13.5 kil6metros. El largo y ancho mAximo de la !laguna es 
4. 52 y 2. 20 km, respectivamente. El indice de:!. desan~ollo de lc: 
orilla es de 1.63 (Tabla 2). La Laguna San Jose no tiene 
comunicaci6n directa al mar. Segun los datos colecci~nados per 
Ellis y G6mez ( 1976a) en agosto del 1973, el 70% del iagua salol 
que entraba y salia de la Laguna San Jose provenia d~ la Lagunc 
Torrecilla a traves del Canal SuArez. El 30% restant~ provenia 
la Bahia de San Juan a traves del Canal de Martin Pe~a. De 
acuerdo a ellos, la laguna recibe aportes de agua du~ce de la 
Casa de Bombas de la Baldorioty de Castro, aguas sub~errAneas, 
descargas pluviales y de riachuelos que drenan a la ~aguna. 

; 

Debido a las extracciones y dragados en la lagu~a, el per 
del fondo es irregular. Segun Ellis (idem), la profundidad pro1 
dio de la laguna es de 2.4 my la mAxima de 11 m. La~ profundi' 
des mAximas se dan en las inmediaciones del Canal su4rez y a 1 
largo de la franja norte y suroeste del sector de Lo~ Corozos. 

De acuerdo a G6mez (com. pers.) la composici6n ~ranulomet 
ca promedio en los sedimentos del fondo de la Laguna:san Jose 
de 32% arena, 48% cieno y 20% arcilla. Comparativamente con la 
otras lagunas costeras visitadas por nosotros, la proporci6n d 
cieno en los sedimentos es mayor (Tabla 10). Segun G6mez (com. 
pers.) la proporci6n granulometrica de los sedimentos noes un 
forme en toda la laguna. Las proporciones mAs altas ~e arena 
(48%) y las mAs bajas de arcilla (11%) se dan hacia ~1 Canal d 
Martin Pena. Las proporciones mAs altas de cieno se ~an segun 
hacia el Canal SuArez. 
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La visibilidad con el disco Secchi en diciembre de 1980 
fluctu6 entre 0.62 y 0.68 m. El coeficiente de la extinci6n de la 
lUZ promedio, estimado con el disco Secchi para esa misma fecha, 
fue de 3.08 y el par ciento de luz incidente en el fonda fue me
nor de 0.15%. De acuerdo a los datos de Perez (datos sin publi
car) la zona f6tica fluctua entre 0.75 y 1.5 m. La visibilidad 
promedio con el disco Secchi es_de 0.5 myel coeficiente de ex
tinci6n de la luz'promedio es de 4.5. 

La columna de agua no es homogenea. segun Perez (idem) se 
observan variaciones tanto horizontales como verticales. _Las va
riaciones horizontales las atribuye el a los efluentes de agua 
dulce, los cuales influyen en el patr6n de circulaci6n y en la 
hidrologia de la laguna. De acuerdo a sus datos en el sector oes
te la salinidad y el oxigeno disuelto en el agua son comparativa
mente menores a los que se observan en el sector este de la lagu
na. 

Debido al volumen de las descargas de agua du.lce y a que el 
fonda de la laguna en ocasiones alcanza profundidades de hasta 11 
m, la columna de agua tiende a ser estratificada en.salinidad. El 
grade de estratificaci6n es variable y fluctua de acuerdo a las 
descargas de agua dulce y a la precipitaci6n en el Area. Segun 
Perez (idem) las salinidades en la laguna fluctuan entre 12 a 
180/00. S6lo en algunas ocasiones el USGS (1976, 1978) ha regis
trade concentraciones de cloruros y conductividades equivalentes 
a salinidades mayores y menores a estas. Los valores extremes de 
salinidad calculados en base de los datos de conductividad del 
u.s.G.S. (idem) son de 6.0 y 37°/00 (Tabla 3). 

La demanda quimica y bioquimica de oxigeno en el agua y es
pecialmente en los sedimentos de fonda de la laguna es alta. El 
marcado gradiente en salinidad indica poca mezcla y par lo tanto 
poco intercambio de oxigeno en la columna de agua.. La pobre~ difu
si6n vertical del oxigeno y la poca circulaci6n del agua en la 
laguna proveen que los fondos sean an6xicos y permanezcan estan
cados. Cerca de la superficie la situaci6n es un tanto diferente. 
La acci6n del viento y la productividad fitoplanct6nica proveen 
que se establezca un ambiente con una mayor tensi6n de oxigeno. 
Cintr6n (1974) report6 valores de saturaci6n de oxigeno en el 
agua de hasta 300%. Segun la EPA (1971) estas condiciones de so
bresaturaci6n en los niveles de oxigeno est!n asociadas a aflora
mientos de algas. En ocasiones acoplados a descensos r!pidos en 
el OD durante las naches de los dias nublados y dE~ poco viento. 
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De acuerdo a nuestros datos, el oxigeno disuel~o di 
rapidamente a partir del primer metro de profundidaQ. (Fi. 

A base de los datos del USGS (idem) y Perez (idem) 
centraciones y las fluctuaciones en los nutrientes dn la 
San Jose son amplias. Segun las evaluaciones hechas ipor.Q,~•j~J 
de Calidad Ambiental ( JCA) ( mimeo) , la Laguna San Jose re6 ·· 
gran cantidad de nutrientes y materia organica prov~nien · 
areas circundantes a la laguna lo que hace de esta uno de 
cuerpos ~e agua mas eutroficados en la Isla. 

De acuerdo a los datos obtenidos por nosotros, ! las co 
traciones de f6sforo total en la Laguna San Jose sari super 
las encontradas en las demas lagunas costeras (Fig.~). Esto 
gran importancia ya que con nuestros datos confirma~os la r~l. 
cion lineal entre las concentraciones de f6sforo total y las 1 

centraciones de clorofila a (Fig.10) y a su vez las ide la clo: 
fila~ con la productivida~ primaria bruta (Fig.11)~ Todo est< 
tiende a senalar.que en la Laguna San Jose existen ~as condi
ciones 6ptimas para floraciones fitoplanct6nicas, l&s cuales : 
han relacionado con mortandades de peces (Carvajal-~amora, 19' 

Los conteos bacteriol6gicos en la Laguna San Jqse tambie: 
son altos. Los valores estimados por el USGS (1976, :1978) par. 
coliformes y estreptococos fecales fluctuan de 10 ai170,000 
MPN/100 ml y 0 a 83,000 MPN/100 ml, respectivamenteJ De acuer· 
sus datos, la mayor concentraci6n bacteriol6gica se:da aloes 
de la laguna cerca del Canal de Martin Pena y la Pl~nta de Bo 
de la Avenida Baldorioty de Castro. La relaci6n de ¢F/EF sugi 
que los mismos son de origen humane. · 

El plan de mejoras temporeras a la calidad de qgua del C 
de Martin Pena (JCA, mimeo) senala como las causas qe contami 
ci6n en la laguna, las descargas de aguas usadas cr~das, las 
cargas procedentes de areas carentes de alcantarill4dos y los 
desperdicios s6lidos descargados directamente a la laguna. 

La flora planct6nica en la Laguna San Jose no es diversa 
De acuerdo a los muestreos llevados a cabo par CarvJjal-Zamor 
(en preparaci6n) y el USGS (1978) en la Laguna San ~ose se ha 
coleccionado 15 generos diferentes. ' 
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carvajal-Zamora (en preparaci6n) encontr6 que +as clo 
es el grupo mas abundante (61%) en la laguna. Le si~uen en 
de abundancia las diatomeas (25%), las cianofitas (~7%), las 
glenofitas (4%) y las dinoflageladas (1%). El mayor!nWnero (7 
generos ~orrespondi6 al grupo de las diatomeas. Dur4nte gra~ 
te del ano, el genera mas abundante fue el de las Clamidomona 
(54%); cuando no, lo fue el genero Oocystis (7%) y 0scillator 
(8%). De acuerdo a los datos de Carvajal-Zamora (id$m) laden 
dad del fitoplancton oscil6 entre 3,000 (junio 1974) y 52,100 
nero, 1974) celulas/ml. El USGS (1978) report6 concentracione 
entre 22,000 (abril 1975) a 6,539,000 (mayo 1971) c$lulas/ml, 
rante los meses de febrero de 1975 a agosto de 1976~ Los gene 
dominantes en este periodo lo fueron Anabaena, AnacYstis, Osc 
llatoria, Oocystis y Geminella. En todos los cases t en epoca 
diferentes, la abundancia relati~a de estes generos:fue mayo~ 
81%. El grupo dominante durante gran parte del tiempo lo fue , 
de las algas azul-verdosas. ' 

Segun Perez (com. pers.) las larvas nauplius constituyen 
forma consistente el grupo dominante en la laguna (53%). Le s 
guen en abundancia los cicl6podos (29%) y los rotif~ros (17.5 

Pesca 

Segun los pescadores del area y observaciones Personales 
la laguna se capturan sabalos, robalos y mojarras. ' 

Vegetaci6n del Literal 

La escasa vegetaci6n en el literal de la Lagun~ San Jose 
ta compuesta mayormente de Rhizophora mangle, Lagun~ularia ra 
mosa y Avicennia germinans. 

Uso dominante del terrene 

Los terrenos circundantes a la Laguna San Joseiestan de~ 
cades practicamente en su totalidad a uses urbanos. iDesafortt 
damente muchos de los terrenos contiguos a la laguna han side 
utilizados como vertederos de chatarra y demas desp$rdicios 
s6lidos (Fig.12). 
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Leyerrla de La Ccrlificaci6n de Los Usos Coninantes del 'I'erreno 
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Section I 

SUMMARY O.F BACKGROUND INFORMATION FOR THE .. PINQNES FOREST 

PHYSIOGRAPHY 
i 

The Pinones Forest lies in the northern coaStal plain of Puerto Rico· 

between the ·cities of San Juan and Loiza A Idea. Total area. 
approximates·. 1560 acres (625 ha.). and the point of highest 

elevation ·is only 3 feet ( 1 m). 

About 70 percent of the forest area is mangrove or cleared; the. 

remaining 30' percent is lagoon. Politically, the entire forest is 

situated in the municipio of Loiza. . .. 
./GEOLOGY 

The geologic past of the Pinorns area involved a series of maFine 

transgressions in which the presence of eolianite resulted in the 
development of a mature barrier island facies. Subsequently, tl'le 
barrier was breached by marine forces and/or riverine action, an'd 

prqbabJy through interaction with rising g~oundwater, formed the ' 

lagoons in the backshore area. 

/SOILS 

About 95 percent of the soils of Pinones Forest are classified as tidal 
swamp, tidal flats or salt water marsh. The remaining five percent · ~ 
includes coastal beaches, Catano Loamy Sand and. Corcega Sands .. ·· 
The Sand is characterized by shallow depth to water. 

CLIMATE 

Mean monthly rainfall ranges from a low of 2.20 inches {56 mm) in . 

March to a high of 7.13 inches (180 mmf during August, with an .. 
annual total of 64.21 inches (1630 mm). February, March and April

constitute the dry season. Mean monthly temperature varies f~om · 
74.4°F {24°C) during January and February to 80.9°F {27°C). 

during August, with an annual average of 78.0°F (26°C). · 

/ LAGOON-M.ANGROVE COMPLEX 

The importance' of the~ lagoon and mangrove ·complex lies principally ... 

tn wildlife benefits, in_cludin·g fish, waterfowl and bioluminescent 

organisms, as well as· its: undeveloped recreational potential. The 

co~piext provide· ·ich 'protected substrate pr.6vides a habi"tat for a 
·large variety of or!J...:~isms, which in turn, serve iJS a food. base for 

marine fauna. Some fi.sh of cQ/Tlmercial importance are foul")d among 

.. "the mangrove roots, while· others spend part oi tli'err"li~e cycle· there 
breeding and spawning. Moreover, mangroves provide ·nesting 

. grounds for both native and migratory birds, some bf which are 

hunted as game. 

FOREST TYPES (Map 1) 

About 60 percent of the Pinones Forest is mangrove, a pioneer 
vegetation of shorelines with·quiet salt water, all of which have 

spec~alized root systems forming ·an intertwining mass beneath the 
vyater surface. 

Red Mangrove · A fringe of Red Mangrove .bounds all major and 
most minor waterways in the "Pinones Forest and. constitutes 

approximately five percent of the total forest area. The "sti.lt roots" 
of this species are the initial protection of the mangrove against the 

battering waves and cu'rrents of the open ocean. 

.=·Black-White Mangrove · Black and White Mangroves ·are the 
dominant tree species within the mangrove type and constitute . . . 
approximately 55 percerit of the total forest area. Within this type, 

•. iimited exploitation or timf?er for production of charcoal has 
· occurred along some o_.f the canals east of Finca Pinones. Cut-over 

~reas regenerate relatively rapidly. and provide a somewhat more 
diverse habitat within the-mangrove complex. 

WILDLIFE 

.. Thete are six principal types of wildlife habitat" within the Pinones 

... Forest i net ud i ng: ·-' · 
; . 
'.•. 

( 1) isolated bays adjacent to major lagoons; 

(2) small saline pond.s within the mangroves, 

: {3.} mangrov~·canals<and channels, 

(4) islets within maj,or lagocfns, 

.'"' • 
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(5) large lagoons, and 
(6) extensive closed mangrove forest. 

The Pii'iones·Pun·ta Vacia Talega area contains at least 38 species of· 

fish and over 46 species of birds, some of 'Which are rare and 
endangered. The lagoons serve as feeding grounds for the waterbirds 
and fishes, and indirectly provide wildlife . for sport hunting and 
fishing. 

LAND USE AND RECREATION 

Recreation - Extensive recreation uses including swimming •. 
beach-combing, snorkling, shell collecting, hiking, picknicking, · 
fi~hing, motor boating and water skiing are carried out in the 
Pinones Forest. 

Special Use Permits· About 30 acres (12 ha.) of "Pinones Forest ~r~ 
being used according to the conditions of Special Use Permits issued 
since 1937. Among the uses are: (a) five residenCe$, (b) two pastures, . 
(c) one coconut harve~ing operation, (d) ~ne :stbre and (e) fou-," . 

b':Jsiness relat~d t9 bo~t launching and rep~~r. -~- · · 

UNIQUE NATUBAL AREAS · (Map2) 
·.1.
·~~- . 

;,• 

Uniqu.e natural ~reas are relatively undist~rbed lands which contaih: 
distinct vegetation, wildlife and/or environmental features .n61 . . . . + 
readily available, either separately or as a :,<;omposite, in near,hy . , 
a rea s. Under this definition, the entire;. Pinones Forest) aild 
immediately surrounding ~ qualify as ~ unique natural .are'a~ . 
Within this relatively large unique area are severiJI smallers ploU 
which themselves are unique. The smaller unique areas include: ... · .. 

The Phosphorescent Pinones Laggon - Only a few places in the world 
have environmental conditions which support large popuiations of 
bioluminescent dinoflagellates. One of these areas in Puerto RIFo is 
the Pinones lagoon within the Pinones Forest. The prominent 
luminiscence of the organisms, their rarity and importance to marine 
biology, as well as the proximity of the area to metropolitan San 
Juan, make ttie lagoon a significant natural area not only 
biologically, but possibly also as a tourist curiosity. 

The Freshwater Swamp (Pajonal} - The "Pajonal" is largely 
overgrown with cattails and contains scattered ponds and isolated 

groves of pure Pterocarpus Forest, the last remaining stands in 
Puerto Rico .. 

According to hunters, the rare and endangered' West Indian Tree 

Duck and the endangered Masked Duck are found in this area. 

· · The Limestone Hills '(Mogotes) · · The mogotes, bounding the 
·mangrove on the south' are ·~emnants of upland lim~stone worn 

..through solutional destruction. ·Small caves and passages are 

. common~ At one time,· thi.s area served as the feeding grounds for 
·thousands of White-cro.wned Pigeons during the late summer 
months. Presently, the area is being intruded by urbilnization. 

Punto Vacia Talega · The outstanding feature of Punto Vacia Talega 
is the exposure of ancient barrier dunes which were cemented during 
~IE!istocene glaciations; Jhe rugged coastline and elevated nature of 
Puht9 Vacia Talega add a distinct geologica·! curiosity to an area 

· al'ready rich in unique habitats. 

: •' . ·NUmerous Wildlife Habitats · The Pinones Forest and adjacent 
..· ~ngrove area: is .rich In .wildlife. The TorreCillas and Pinones 

.L','tagoohs · support'i3B'fknown species of fish, and tlie attractive' 

:?~~W;f?~~~::~,~!~::O;;\r:~:~;rv~hcah:~n;l~iri~l:~r~f;!.m::~~o~~ 
' them waterfowl not.read1ly found outside the forest 

. . .. .:~~- . . • ·;. . .' _.: :-: ll. 

·'_:;; .. 
··>. 
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CEEPUR 1 Informacion General\ Censo 2000 I Poblaci6n por Barrios - San Juan Page 1 of 1 

INfORMACION ~ 
GENERAl . Censo 2000: Poblaci6n por Barrios- Municipio de San Juan 

Barrio Habitantes 
Caimito 20,832 

c~~~~~~i.{b:"''0i~i,,•:::~:,,;;::o2[~~~t~~ • '.' . ~~; 
. Gob·~rh'MO'f'Pinerh ·· · . :~t.7'.7t9 ¥ ... 

-~-J~L~I'i~,~~ ~ · ·· 
Oriente 34,799 
Pueblo ·v-' 9;391i'' 
Quebrada Arenas 2,753 
Saban a Llana~Norte "~~· 32,361 
saban<fti~g:~·:·s'J'i:::t7 \;;;f3,839 
San Juan Antiguo 7,963 
Sahturce.;. 94,067 :..-- l-- 2 ~~ 
Tortugo 4,351 
Universidad ~ . 2,501,, 

.. ::; 

Total 434,374 

Seleccione un municipio de Ia lista: ~~~-n J~-~~ .. -JIJJ 

Comisi6n Estatal de Elecciones de Puerto Rico- Derechos Reservados, © 1998-2001 
Estado Libre Asociado de Puerto Rico 

http://www .ceepur .net/ censo2000/barrios. php ?municipi o=SJ 8/19/03 
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CEEPUR 1 Informacion General! Censo 2000 I Poblaci6n por Barrios - Guaynabo Page 1 of 1 

INFORMACION k 
GENEIRAl rib: .. 
.. ~-

Censo 200.0: Poblaci6n por Barrios- Municipio de Guaynabo 

Barrio 
Camarones 
Frailes 
Guaraguao 
Guaynabo Pueblo 
Hato Nuevo 
Marney 
Pueblo Viejo 
Rfo 
Santa Rosa 
Son ad ora 
Total 

Habitantes 
6,311 

33,023 
4,145 

.... .... f ..• .' 3,056 __ ...:..jl "· ·~-

3, 115 
3,165 

26,109 
2,811 

16,981 
1,337 

100,053 

Fuente: NeQOCiado del Censo de i()S E.E.U.U., Censo 2000. 

Comisi6n Estatal de Elecciones de Puerto Rico - Derechos Reservados, © 1998-2001 
Estado Libre Asociado de Puerto Rico 

http://www.ceepur.net/censo2000/barrios.php?municipio=GO 8/19/03 
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CEEPUR 1 Informacion General I Censo 2000 I Poblaci6n por Barrios - Carolina 

INFoRMACION I': 
GENERAl ~·. Censo 2000: Poblaci6n por Barrios- Municipio de Carolina 

Barrio 
Barrazas 
Cacao 
Cangrejo Arriba 
Canovanillas 
Carolina Pueblo 
Carruzos 
Cedro 
Hoyo Mulas 
Martfn Gonzalez 
Sabana Abajo 
San Ant6n 
Santa Cruz 
Trujillo Baja 
Total 

Habitantes 
4,076 
3,668 

18 681 ·-··:) ·~~ !/ 
I ' 

10,748 
1,398 
2,481 
1,918 

33,914 
24,656 
62,238 ,.,_:;:_,. "> t/" 

10,465 
2,025 
9,808 

186,076 

Fuente: Neg_~~iado del Censo de los E.E.U.U., Censo 2000. 

Seleccione un municipic1 de Ia lista: ~~a~~~----J@J! 

Comisi6n Estatal de Elecciones de Puerto Rico • Derechos Reservados, © 1998-2001 
Estado Libre Asociado de Puerto Rico 

http://www.ceepur.net/censo2000/barrios.php?municipio=CL . . 

Pagel ot l 

8/19/03 
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CEEPUR 1 Informacion General\ Censo 2000 I Poblaci6n por Barrios - Catafio 

INFORMACION 1:. 
GENERAL . d· Censo 2000: Poblaci6n por Barrios- Municipio de Catano 

Barrio 
Catano Pueblo 
Palm as 
Total 

Habitantes 
4,628 

25,443. 
30,071 

Fuente: NeQ_ociado del Censo de los E.E.U.U., Censo 2000. 

Seleccione un municipio de Ia lista: ~~~~-~-~j 

Comisi6n Estatal de Elecciones de Puerto Rico- Derechos Reservados, © 1998-2001 
Estado Libre Asociado de Puerto Rico 

http://www.ceepur.net/censo2000/barrios.php?municipio=CX 

Page 1 of 1 

8/19/03 
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• 

CEEPUR 1 Informacion General\ Censo 2000 I Poblaci6n por Barrios - Bayam6n Page 1 of 1 

'INFORMACION Jr 
GENERA" 'b.· Censo 2000: Poblaci6n por Barrios- Municipio de Bayam6n 

Barrio 
Bayam6n Pueblo 
Buena Vista 
Cerro Gordo 
Dajaos 
Guaraguao Abajo 
Guaraguao Arriba 
Hato Tejas 
Juan Sanchez 
Minillas 
Nl:levo 
Pajaros 
Santa Olaya 
Total 

Habitantes 
5,336 

15,878 
34,161 

2,691 
8,494 
1,681 

46,528 
25,747 
42,617 

2,394 
32,855 

5,662 
224,044 

Fuente: Negociado del Censo de los E.E.U.U., Censo 2000. 

Seleccione un municipio de Ia lista: ~~~'~"~~-. -~·~j 

Comisi6n Estatal de Elecciones de Puerto Rico - Derechos Reservados, © 1998-2001 
Estado Libre Asociado de Puerto Rico 

http://www. ceepur .net/ censo2000/barrios. php ?municipio= BY 8/19/03 



• 
DISTANCIA 
(millas) 
0-Y. 

Y:.-1 

1-2 

2-3 

3-4 

BARRIOO 
SECTOR 

MUNICIPIO POBLACION 

Eleanor Roosevelt San Juan ;.·, 2_ /( r-; 
1-lato Rey Central San Juan .)~ ') 0 Cf 
Baldrich San Juan · • " 

Ll''l -fVI~ 
Fiorai-Park---......,-I--..,_.:-·7.J-----,:=.I- '- ,rJ -, 1 1'l> ·- = ....,.,.,.-- \1 \ .1/ ., / 
i'l<tt~0r.ffi . ' . .{ ,:;o ~)/p 
HectorPiiiero ,.---·-· .. ,I ''!'1,'(.:>7 xx:llfll' 
Hyde Park ~ "':> ·r 0, , 5.3 1 ·. 

Martin Peiia · --- 'S -r --- -------- / ;<,) )./)I (: -· :?- 1 

CUERTO DE AGUA 

••• 
••• 
Cailo de Mmtfn Pella (N) 
Laguna San Jose (NW) 
Quebrada Buena Vista (S) 
Rio Piedras (SW) 

Nemesio Canales ' --to;.h....f : 5Y,'i'~3 
Bechara I Canal Margarita (W) 
Buenos Aires - ' Y -------- ~1 ~ '-! i; Laguna Los Corozos (NE) 
Cantera Quebrada Doiia Ana (S) 
El Cinco SJ---------- -;/· t;<'.;J~ Quebrada Juan Mendez (E) 
Las Americas Rio Puerto Nuevo (NW) 
Las Casas -------~ __ , _, , 
Las Palmas 

'·--·-·- ··-·· .. - ·--- ) 2. ~/'-1 
- -.'l ! )/'>'1~ 

Marruecos ..________ .; , 
Monte_lJores _____ -- ') :r . ----~-- =-: %,)' ::~ , 
Puerto.?Nuevo ---------- S :J--
Rio Piedras 
Rio Piedras Pueblo -- .. · ) ______ .;._1 
Santa Ana 
Santa Rita --------~-- s. )" 
Truman 
University Gardens 
Valencia 
Villa Borinquen 
Villa Nevarez 
Villa Palmera 
Caparra Heights 
CapamrHiHs ~-~ 
Las Lomas 
Los Caobos 
Luis Llorens Torres 
Miramar .. __ .... c \ ) 

/ j 'I,-/ 
.:' '[) ~ ! 

Monacillos ~(,,L .. ,., --· ':>..:> 
Ocean Park _ ..... --- - <,) 

Parks ide--· 
,':,~.~.A.1'•tY'1a'# ~~-. ) II /,/'( Pueblo Viejo <:::_ ----

Sabana Llanas --~-- \ i --·-----··-~ ~' "l ~.) • " ~ 
San Patricio 
Santa Teresita 
Tras Talleres 
Zona Portuaria 
Altamesa 

~ .::bam-pe-Hieo 
Cangrejo Arriba ---
<3cntnti')'-Ghtb 
Cupcy -------------
Gard"ei1-Hflfrt.--.--
Los Angeles 

Bahia de Puetto Nuevo (NW) 
Bahia de San Juan (NW) 
Laguna Condado (NW) 
Oceano Atl!mtico (N) 
Quebrada Guaracana (SE) 

Caf\o San Antonio (NW) 

)o:-o Sabana Abajo -····-
San Juan Antiguo ____ _ 
Santa Maria 
Santiago Iglesias 

• 
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• 

Custom Table - American FactFinder · Page 1 of 1 

Data Set: Census 2000 Summary File 1 (SF 1) 100-Percent Data 

Result contains 19 rows. 

. ' I • . 

I 

. , 
NOTE: A hyphen (-) indicates that data are not available for this geographic area for the selected ucae1 ~1emem {Column) in your 
custom table. Please consult the Census 2000 Summary File 1 (SF 1) 1 DO-Percent Data Technical Documentation (PDF 9.1 MB) for 
more information . 

http://factfinder.census.gov/servlet/CTTable?_bm=y&-context=ct&-ds_name=DEC_2000_SFl:... 9/23/04 
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• 
REF. 46 

POPULATION ON SAN JUAN MUNICIPALITY 

Celia's Laundry, Inc. 
','" 

247 Eleanor Roosevelt Street, San Juan; P.R. 
Ward Distance-Miles Population 

Hato Rey Central 0- Y4 20,867 
Hato Rey Norte Y4-Yz 16,461 

Gobemador Pinero Yz -1 47,779 
Hato Rey Sur Yz -1 10,868 

Santurce 1-2 94,067 
Universidad, 2-3 2,501 

Monacillo Urbano 2-3 29,309 

Monacillo 2-3 12,425 
Guaynabo Pueblo 3-4 3,056 
Cangrejo Arriba 3-4 18,681 

Sabana Abajo 3-4 62,238 
Catafio Pueblo 3-4 4,638 

322,890 

• 
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. •'¥~.-....... ~oo,; 

FAX NO. 7258164 P. 01 

' ..... ... . ' 

Post-1\° Fax Note 7671 
From 

Co./Dept. .r~ ,~ X~ Co. 

Phone II Phone II 



• 
AP~)04-2002 THU 03:10 PH A 
,\ . FAX NO. 7258164 P. 02 

Tabla 4. Elementos criticos (plantas y ani males .endemicos, raros, vulnerables y en peligro de 
extinci6n) en Ia cuenca del EBSJ. · · 

Nombre Comun en Ingles Nombre Comun en Espanol 

Aves 

Brown Pelican PeHca.no pardo 
Mag11ificent Frigate Bird Tijerilla 
Reddish Egret Garz.a rojiz.a 
West Indian Whistling-Duck Chirir!a antillana 
Ruddy Duck Pate chorizo 
Masked Duck Pato domjnico 
Peregrine Falcon Falc6n peregrine 
Caribbean Coot Gallina:z.o native 
Snowy Plover Playero blanco 
Roseate Tern Palometa 
Least Tern Gaviota c:hic:a 
White-crowned Pigeon Paloma cabeciblanca 
Puerto Rican Emerald Zumbadorc:ito de Puerto Rico 
Puerto Rican Woodpecker Carpintero de Puerto Rico 
Puerto Rican Vireo J uliin Chiv! 
Puerto Rican Striped-Headed Taneger Reina mora de Puerto Rico 
Puerto Rican Bullfinch Come name 
Yellow-shouldered Blackbird Mariquita de Puerto Rico 

Anfibios, Reptiles y Mamiferos 

Co qui Coqu( 
Leatherback Turtle Tinglar 
Green Turtle Peje blanco 
Hawksbill Turtle Carey 
Puerto Rican Boa Boa de Puerto Rico 
West Indian Manatee Man at( 

Plantas 

Water Fern• Helecho" 
Shrub" Arbusto• · 
Tree"' Uvero de monte 
Sea-purslane Herbacea suc:ulenta 
Water-lily .. y erba acuatica 
Gray nickers Haba de San Antonio 
Tree* C6bana negra 
Herbaceous* Cadillo anaranjado · 
Maga wood Maga 
Tree* Zapote de costa 
Vine* Bejuco* 
Herbaceous* Herbacea* 
Herbaceous* Herb~cea* 
Intermediate Arrow-head Herb:kea rascrera 
Beakrush Herbacea* 
Herbaceous* Cortadora 
* no tlene nombre comun 

62 

Nombre Cientifieo 

Pelecanus occidmtalis 
Fregatta m~tgnificem 
Egrma rufiscens 
Dendrocygna arborea 
Oxyura jamaicmsis 
Oxyura dominica 
F4lco pmgrinus 
Fulica caribaea 
Charadrius alexandrinus 
Sterna dougalli 
Sterna anti/L:rum 
Cclumba leucocephala 
Chlorosts'lbon maugaeus 
Melanerpes portoricensis 
Vireo latimeri 
Spindalis portorictnis 
Loxigilla portoricemis 
Age/.aius xanthomus 

Eleutherodactylus coqui 
Dmnochelys coriar.ea 
Chelonia mydas 
Eretmochelys imbricata 
Epicrates inorndtus 
Trichechus manatus 

Mars ilea polycarpa 
Schoepfia armaria 
uccoloba sintenissii 
Sesuvium man'timum 
Nymphaea pulchella 
Caesalpinia bonduc 
Stahlia monosperma 
Pavonia paniculata 
Thespesia r;randiflora 
Manilkara pluana 
Anisda mtlrtiniceruis 
Hyptis spicigera 
Hypti! verticillata 
S4gittaria intmnedia 
Rhynchospora rufa 
Scleria mitis 

Plan de Manejo 
Abril2001 



• 

ronmental Impacts 

and Safety Impacts 

San Juan Bay Estuary is an EPA protected estuary. 
Endangered species of birds are present in the area. 
There are turtle nesting grounds to the east of San Juan. 
Western side of harbor (by Pier 16) requires'""'·';"''""''""..,"' timely action to improve Port Control capabilities is not. 
protection. ing determine appropriate federal action (See 

Trade winds will drive toxic plumes to the Southwest 
The large population located about the harbor cannot be 
evacuated in an emergency 
ins received at Catano 

~"''"'"u",..,,on in the body of this report) 

nr:rll "'"In-·, .. ·. port -communitY .t() cieveioi> approi)riafe .operating---
lnr<orti••<>c: including, but not limited to: 

potential for problems can be prevented by provision of 
ate information about other traffic, and by control of 
movements. 

mprove Port Control capabilities and skill level to point where 
lr<>c,nnnc:ihilities can be properly discharged 

·a-cfic>r1 "t<; improve-P"oit· cailtrai caii~it>iiities ·is-not-------
lfnrtnrnm•inn determine appropriate federal action (See 

IUI~•'-'U'>'>I'UI J~. ~~~-~9.c!Y -~~!~!~!~_R9_!1)__ ···-- --- .......... _---. _ .. 
. port community to develop appropriate operating 

~nr~•Mu~Pc: including, but not limited to: 
Use of standby tugs 
Standard criteria for pilots to use in determining whether 

to move a vessel 
Communications and information t:.vr·n:.••n .. nr:.rtor·t:. 

• 

PRPA 

COTP 

COTP 

PRPA 

COTP 

13 San Juan Strategic Plan 
May 15, 2002 
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SI Report • Celia's Laundry, Inc. (CLI) • 247 Eleanor Roosevelt Street, San Juan, PR 

TABLE II 
TARGET COMPOUND INORGANIC SOIL AND ORGANIC AQUEOUS SAMPLES 

Substances SS-01 
MBPH90 

Lead 160 
Mercury .68 
Zinc 1,200 

Substances GW-01 
MBPH99 

Aluminum ND 
Calcium 39,000 
Copper 31 
Iron 4,700 
Magnesium 7,900 
Manganese 170 
Sodium 66,000 

Substances GW-01 
BQROO 

Aldrin ND 
Dieldrin ND 
4,4'-DDE ND 
Endrin ND 
4,4'-DDT ND 

-L___J H•ghest Concentration 
ND-Non Detected 

SS-02 SS-03 
MBPH91 MBPH 92 

230 260 
.36 .32 
500 5,550 

GW-02 
MBPJOO 

DupLofGW-01 

400 
38,000 

60 
2,200 
8,000 
190 

65,000 

GW-02 
BQR01 

Dupl.ofGW-01 

.086 
ND 
0.21 
0.24 
0.21 

SS-04 SS-05 SS-06 SS-07 SS-08 SS-09 CRDL'S 
MBPH93 MBPH94 MBPH95 MBPH% MBPH97 MBPH98 (mglkg) 

Background Background , 

260 210 170 140 41 35 2 
.33 .56 .51 .36 .08 .19 .1 
530 1,400 880 810 76 67 12 

AQUEOUR SAMPLES 
GW-03 CRDL'S 

MBPJ01 (J1g!L) 

ND 200 
36,000 5,000 

ND 25 
1,500 100 
6,400 5,000 

87 15 
100,000 5,000 

Pesticides Or~anics Analysis 
GW-03 CRQL'S 
BQR02 (J1g/L) 

ND 0.01 
0.21 0.02 
ND 0.02 
0.24 0.02 
ND 0.02 

17 
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RECORD OF COMMUNICATION · 

DATE: 
SUBJECT: 

FROM: 
TO: 

REGJONAL SAJ\1PLE CONTROL CENTER 

•7/21/2&~4. . 
CLP Data Package for Quality Assurance Review 
Hazardous Waste Support Section 
ESAT/RSCC 

Attached is the following ORGANICDilla Package to be reviewed for Quality Assurance 

SITE: C.e/?4 !r Laavt.dl"'y fnc.. 

SAMPLER: p~ Et913 
PROJ. CODE: &?iS SITE SPILL#: Z ~ . 

LAB: CFJ#IC (!)!/ = (Rtf 

TURN-AROUND-TIME: 2/ c/ay 

CASE#: 3 2.q03 

SDG#: /SQQ q I 

#SAMPLES MATRIX 

9 

.CERCLISID#: f/ft?Jt¥?219636¥' FRACTJON: ..cu// ILL 

Contaminant(s) of Concern (If known) 

REGION II RSCC DATA TRANSFER LOG 

Relinquished By Received By 

Date/Time 

I 



I 

1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.3(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 22 

GC Column: DB-624 ID: 0. 25 (rrm) 

BQQ91 
Contract: 68-W-03-018 

SAS No.: SDG No.: BQQ91 

Lab Sample ID: 040415-01 

Lab File ID: OG370 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

• 

Soil Extract Volume: ____ (uL) Soil Aliquot Volume: ____ (uL) 

CAS NO. COMPOUND 

75-71-8 D1chlorod1fluoromethane 
74-87-3 Chloromethane 
75-01-4 V1nyl Chlor1de 
74-83-9 Bromomethane 
75-00-3 Chloroethane 
75-69-4 Trichlorofluoromethane 
75-35-4 1,1-Dlchloroethene 
76-13-1 1,1,2-Trichloro-1,2,2-trlfluoroethane 
67-64-1 Acetone 
75-15-0 Carbon D1sulfide 
79-20-9 Methyl Acetate 
75-09-2 Methylene Chloride 

156-60-5 trans-1,2-Dlchloroethene 
1634-04-4 Methyl tert-Butyl Ether 

75-34-3 1,1-Dlchloroethane 
156-59-2 ClS-1,2-Dichloroethene 

78-93-3 2-Butanone 
67-66-3 Chloroform 
71-55-6 1,1,1-Trlchloroethane 

110-82-7 Cyclohexane 
56-23-5 Carbon Tetrachlor1de 
71-43-2 Benzene 

107-06-2 1,2-Dlchloroethane 

FORM I VOA-1 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ~!G/KG Q 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

3 J 
12 u 
12 u 

i 'i~ .. ~Ll 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u I 

• OLM04.3 

24 
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1B EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ91 
Lab Name: CEIMIC CORP Cont~act: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5,3(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 22 

GC Column: DB-624 ID: 0.25 (mm) 

Soil Extract Volume: __________ (uL) 

COMPOUND 

79-01-6 Trichloroethene 
108-87-2 Methylcyclohexane 

78-87-5 1,2-Dlchloropropane 
75-27-4 Bromodichloromethane 

10061-01-5 ClS-1,3-Dlchloropropene 
108-10-1 4-Methyl-2-Pentanone 
108-88-3 Toluene 

10061-02-6 trans-1,3-Dlchloropropene 
79-00-5 1,1,2-Trlchloroethane 

127-18-4 Tetrachloroethene 
591-78-6 2-Hexanone 
124-48-1 Dibromochloromethane 
106-93-4 1,2-Dlbromoethane 
108.-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 

1330-20-7 Xylene (Total) 
100-42-5 Styrene 

75-25-2 Bromoform 
98-82-8 Isopropylbenzene 
79-34-5 1,1,2,2-Tetrachloroethane 

541-73-1 1,3-Dlchlorobenzene 
106-46-7 1,4-Dichlorobenzene 

95 50-1 1,2-Dlchlorobenzene 
96~12-8 1,2-Dlbromo-3-chloropropane 

120-82-1 1,2,4-Trlchlorobenzene 

FORM I VOA-2 

SDG No.: BQQ91 

Lab Sample ID: 040415-01 

Lab File ID: OG370 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ____ (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

8 J 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

2 J 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

OLM04.3 

25 

3 



lF EPA SAMPLE NO. 4 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: CEIMIC CORP Contract: 68-W-03-018 
BQQ91 ... 

·Lab Code: CEIMIC Case No. : 32903 

Matrix:· (soil/water) SOIL 

Sample wt/vol: 5.3 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 22 

GC Column: DB-624 ID: 0. 25 (rrnn) 

SAS No.: SDG No.: BQQ91 

Lab Sample ID: 040415-01 

Lab File ID: OG370 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: ____ (uL) 

Number TICs 'found: 0 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

~~: 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
==================== ============================ ======== ============= ===== 

1. 
2. 
3. ' 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC OLM04.3 

; ' . 

26 

• 



• 

I 

• 

1A 
VOLATILE'ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. S 

Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.6(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 20 

GC Colurrm: DB-624 ID: 0.25 (rrm) 

Soil Extract Volume: (uL) ----

CAS .NO. 

75-71-8 Dlchlorodifluoromethane 
74-87-3 Chloromethane 
75-01-4 Vlnyl Chlorlde 
74-83-9 Bromomethane 
75-00-3 Chloroethane 
75-69-4 Trlchlorofluoromethane 
75-35-4 1,1-Dlchloroethene 

BQQ92 
Cont~act: 68-W-03-018 

SAS No.: SDG No.: BQQ91 

Lab Sample ID: 040415-02 

Lab File ID: OG371 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1 .. 0 

Soil Aliquot Volume: , (uL) ----

CONCENTRATION UNITS: 
(ug/L. or ug/Kg) . UG/KG Q 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

76-13-1 1,1,2-Trlchloro-1,2,2-trlfluoroethane 11 u 
67-64-1 Acetone 2 J 

. 75-15-0 Carbon Disulfide 11 ·u 
79-20-9 Methyl Acetate 11 u 
75-09-2 Methylene Chlorid~ \ \ 1."5-r-a=B q 

156-60-5 trans-1,2-Dlchloroethene ' 11 u 
. 1634-04-4· Methyl tert-Butyl Ether . 11 u 

75-34-3 1,1-Dlchloroethane 11 u 
156-59-2 cis-1,2-Dlchloroethene 11 u· 
78-93-3 2-Butanone .. 11 u 
67-66-3 Chloroform 11 u 
71-55-6 1,1,1-Trlchloroethane 11 u 

110-82-7 Cyclohexane 11 u 
56-23-5 Carbon Tetrachlorlde . 11 u 
71-43-2 Benzene 11 ·u 

107-06-2 1,2-Dlchloroethane 11 u 

FORM I VOA-1 OLM04.3 

34 

I 

I 



1B EPA SAMPLE NO. {p 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.6(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 20 

GC Column: DB-624 ID: 0. 25 (mm) 

BQQ92 
Contract: 68-W-03-018 

SAS No.: SDG No.: BQQ91 

Lab Sample ID: 040415-02 

Lab File ID: OG371 

· Date· Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

• 

Soil Extract Volume: (uL) ----- Soil Aliquot Volume: ____ (uL) 

CAS NO. COMPOUND 

79-01-6 Trlchloroethene 
108-87-2 Methylcyclohexane 
78-87-5 1,2-Dlchloropropane 
75-27-4 Bromodichloromethane 

10061-01-5 Cls-1,3-Dlchloropropene 
108-10-1 4-Methyl-2-Pentanone 
108-88-3 Toluene 

10061-02-6 trans-1,3-Dichloropropene 
79-00-5 1,1,2-Trlchloroethane 

127-18-4 Tetrachloroethene 
591-78-6 2-Hexanone 
124-48-1 Dibromochloromethane 
106-93-4 1,2-Dlbromoethane 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 

1330-20-7 Xylene (Total) 
100-42-5 Styrene 

75-25-2 Bromoform· 
98-82-8 Isopropylbenzene 
79-34-5 1,1,2,2-Tetrachloroethane 

541-73-1 1,3-Dlchlorobenzene 
106-46-7 1,4-Dlchlorobenzene 

95-50-1 1,2-Dlchlorobenzene 
96-12-8 1,2-Dibromo-3-chloropropane 

120-82-1 1,2,4-Trlch~orobenzene 

FORM I VOA-2 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) !JG/KG Q 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

6 J 
11 u 
1 , u -'--'-

. 11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

-

• OLM04.3 

35 
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1F EPA SAMPLE NO. '7 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

5.6 (g/mL) G 

LOW 

Contract: 68-W-03-018 

SAS No.: SDG No.: BQQ91 

Lab Sample ID: 040415-02 

Lab File ID: OG371 

Date Received: 05/18/04 

BQQ92 

% Moisture: not dec. 20 Date Analyzed: 05/20/04 

GC Column: DB-624 ID : 0 . 2 5 (nun) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: ____ (uL) 

Number TICs . found: . 2 . 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

CAS NUMBER COMPOUND NAME RT EST. CONC: Q 
==================== ============================ ======== ============= ===== 

1. UNKNOWN 17.98 13 J 
2. 473 13-2 NAPHTHALENE, 1,2,3,4,4A,5,6, 18.32 ("( 
3 . 
4. 
5. 
6 .. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30 . 

FORM I VOA-TIC OLM04.3 
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I 

1A EPA SAMPLE NO.':;? 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.5(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 20 

GC Column: DB-624 ID: 0. 25 (mm) 

Soil Extract Volume: (uL) -----

CAS NO. COMPOUND 

75-71-8 Dichlorod2fluoromethane 
74-'87-3 Chloromethane 
75-01-4 V2nyl Chlor2de 
74-83-9 Bromomethane 
75-00-3 Chloroethane 
75-69-4 Trichlorofluoromethane 
75-35-4 1,1-Dlchloroethene 

BQQ93 
Contract: 68-W-03-018 

SAS No.·: SDG No. : BQQ91 

Lab Sample ID: 040415-03 

Lab File ID: OG372 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

• 

Soil Aliquot Volume: ____ (uL) 

CONCENTRATION UNITS: 
(ug/L or· ·ug/K9! UG/KG Q 

11 u 
11 u 
11 u 
11 u 
11 u 

1 J 
11 u 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 11 u 
67-64-1 Acetone 3 J 
75-15-0 Carbon D2sulfide 11 u 
79-20-9 Methyl Acetate 11 u 
75 09-2 Methylene Chlor1de " H .LU LJ1::! u 

156-60-5 trans-1,2-Dl~~loroethene 11 u 
1634-04-4 Methyl tert-Butyl Ether 11 u 

75-34-3 1,1-Dlchloroethane 11 u 
156-59-2 cis-1,2-Dichloroethene 11 u 

78-93-3 2-Butanone 11 u 
67-66-3 Chloroform 11 u 
71-55-6 1,1,1-Trlchloroethane 11 u 

110-82-7 Cyclohexane 11 u 
56-23-5 Carbon Tetrachlor2de 11 u 
71-43-2 Benzene 11 u 

-I 107-06-2 1,2-Dlchloroethane 11 u 

• FORM I VOA-1 OLM04.3 

45_ 



• 

• 

18 EPA SAMPLE NO. tJ 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ93 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.5(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 20 

GC Column: DB-624 ID: 0.25 (mm) 

Soil Extract Volume: (uL) ----

CAS NO.:-~. COMPOUND 

79-01-6 Trlchloroethene 
'108-87-'-2 Methylcyclohexane 

78-87-5 1,2-Dlchloropropane 
75-27-4 Bromodichloromethane 

10061-01-5 cls-1,3~Dlchloropropene 

108-10-1 4-Methyl-2-Pentanone 
108-88-3 Toluene 

10061-02-6 trans-1,3-Dichloropropene 
79-00-5 1,1,2-Trlchloroethane 

127-18-4 Tetrachloroethene 
591-78-6 2-Hexanone 
124-48-1 Dibromochloromethane 
106-93-4 1,2-Dl~romoethane 
108-90:...7 Chlorobenzene 
100-41-4 Ethylbenzene 

1330-20-7 Xylene _(Total) 
100-42-5 Styrene 

75-25-2 Bromoform· 
98-82-8 Isopropylbenzene 
79-34-5 1,1,2,2-Tetrachloroethane 

541-73-1 1,3-Dlchlorobenzene 
106-46-7 1,4-Dichlorobenzene 

95-50-1 1,2-Dlchlorobenzene 
96-12-8 1,2-Dlbromo-3-chloropropane 

120-82-1 1,2,4-Trlchlorobenzene 

FORM I VOA-2 

SDG No. : BQQ91 

Lab Sample ID: 040415-03 

Lab File ID: OG372 

Date Received: 05/18/04. 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ----,.--- (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11. u 
11 u 
11· u 
11 u 

- 11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

OLM04.3 

! 
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1F EPA SAMPLE NO. )!J 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: CEIMIC CORP Contract: 68-W-03-018 80093 ~ 
Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.5 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 20 

GC Column: DB-624 ID: 0. 25 (rrm) 

SAS No.: SDG No.: BQQ91 

Lab Sample ID: 040415-03 

Lab File ID: 00372 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: ____ (uL) 

Number TICs found: o 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
==================== ============================ ======== ============= ===== 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC OLM04.3 
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I 

1A EPA SAMPLE NO. I I 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.1(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 19 

GC Column: DB-624 ID: 0. 25 (mm) 

Soil Extract Volume: (uL) -----

-' ··: . .. 
CAS NO. COMPOUND 

75-71-8 Dichlorodifluoromethane 
74-87-3 Chloromethane 
75-01-4 Vlnyl Chlorlde 
74-83-9 Bromomethane 
75-00-3 Chloroethane 
75-69-4 Trichlorofluoromethane 
75-35-4 1,1-Dlchloroethene 

BQQ94 
Contract: 68-W-03-018 

SAS No.: SDG No.: BQQ91 

Lab Sample ID: 040415-04 

Lab File ID: OG373 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ____ (uL) 

CONC~TION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

76-13-1 1,1,2-Trichloro-1,2,2-trlfluoroethane 12 u 
67-64-1 Acetone b J 
75-15-0 Carbon Disulfide 12 u 
79-20-9 Methyl Acetate 12 u 
75-09-2 Methylene ChloLide 12 p u 

156-60-5 trans-1,2-Dlchloroethene 12 u 
1634-04-4 Methyl tert-Butyl Ether 12 u 

75-34-3 1,1-Dlchloroethane 12 u 
156-59-2 cis-1,2-Dichloroethene 12 u 

78-93-3 2-Butanone 12 u 
67-66-3 Chloroform .. 12 u 
71-55-6 1,1,1-Trlchloroethane 12 u 

110-82-7 Cyclohexane 12 u 
56-23-5 Carbon Tetrachlorlde 12 u 

·71-43-2 Benzene 12 u 
107-06-2 1,2-Dlchloroethane 12 u 

FORM I VOA-1 OLM04.3 

•.J ...... 54 
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1B EPA SAMPLE NO. ):2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ94 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.1(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 19 

GC Column: DB-624 ID: 0. 25 (rrm) 

Soil Extract Volume: (uL) -----

CAS NO. COMPOUND 

79-01-6 Trichloroethene 
108-87-2 Methylcyclohexane 

78-87-5 1,2-Dlchloropropane 
75-27-4 Bromodichloromethane 

10061-01-5 Cls-1,3-Dlchloropropene 
108-10-1 4-Methyl-2-Pentanone 

. 108-88-3 Toluene 
10061-02-6 trans-1,3-Dichloropropene 

79-00-5 1,1,2-Trlchloroethane 
127-18-4 Tetrachloroethene 
591-78-6 2-Hexanone 
124-48-1 Dibromochlorutttethane 
106-93-4 1,2-Dlbromoethane 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 

1330-20-7 Xylene (Total) 
100-42-5 Styrene 

75-25-2 Bromoform 
98-82-8 I sopropy_lbenzene 
79-34-5 1,1,2,2-Tetrachloroethane 

541-73-1 1,3-Dlchlorobenzene 
106-46-7 1,4-Dichlorobenzene 

95-50-1 1,2-Dlchloro~enzene 
96-12-8 1,2-Dibromo-3-chloropropane 

120-82-1 1,2,4-Trlchlorobenzene 

FORM I VOA-2 

SDG No.: BQQ91 

Lab Sample ID: 040415-04 

Lab File ID: 08373 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution -Factor: 1. 0 

Soil Aliquot Volume: ____ (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u , ..., TT 
.L~ v 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

• OLM04 .3 
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1F EPA SAMPLE NO. /3 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.1 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 19 

GC Column: DB-624 ID: 0. 25 (mm) 

Soil Extract Volume: ________ (uL) 

Numb~r .'riCs foynd; 0 .. 

BQQ94 
Cont~act: 68-W-03-018 

SAS No.: SDG No. : BQQ91 

Lab Sample ID: 040415-04 

Lab File ID: OG373 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: 
------~ 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

CAS NUMBER COMPOUND NAME RT EST-. CONC. Q 

(uL) ' 

==================== ============================ ======== ============= ===== 
1. 

3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12: 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30 . 

FORM I VOA-TIC OLM04.3 
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I 

1A EPA SAMPLE NO. /f 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 29 

GC Column: DB-624 ID: 0.25 (mm) 

BQQ95 
Contract: 68-W-03-018 

SAS No.: SDG No.: BQQ91 

Lab Sample ID: 040415-05 

Lab File ID: OG374 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

• 

Soil Extract Volume: (uL) ----- Soil Aliquot Volume: ____ (uL) 

CAI3 'NO. COMPOUND 

75-71-8 Dichlorodifluoromethane 
74-87-3 Chloromethane 
75-01-4 V1nyl Chlor1de 
74-83-9 Bromomethane 
75-00-3 Chloroethane 
75-'-69-4 Trichlorofluoromethane 
75-35-4 1,1-Dlch~oroethene 
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 
67-64-1 Acetone 

-75-15-0 Carbon Disulfide 
79-20-9 Methyl Acetate 
75-09-2 Methylene Chluride 

156-60-5 trans-1,2-Dlchloroethene 
1634-04-4 Methyl tert-Butyl Ether 

75-34-3 1,1-Dlchloroethane 
156-59-2 cis-1,2-Dlchloroethene 

78-93-3 2-Butanone 
67-66-3 Chloroform 
71-55-6 1,1,1-Trlchloroethane 

110-82-7 Cyclohexane 
56-23-5 Carbon Tetrachlor1de 
71-43-2 Benzene 

107-06-2 1,2-Dlchloroethane 

FORM I VOA-1 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

4 J 
14 ·U 
14. u 
1 A ;p V. .1.'± 

14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u I 

• OLM04.3 
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• 

• 

1B EPA SAMPLE NO./S 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ95 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 29 

GC Column: DB-624 ID: 0.25 (rrm) 

Soil Extract Volume: __________ (uL) 

CAS NO. COMPOUND 

79-01-6 Trlchloroethene 
108-87-2 Methylcyclohexane 

78-87-5 1,2-Dlchloropropane 
75-27-4 Bromodichloromethane 

10061-01-5 Cls-1,3-Dlchloropropene 
108-10-1 4-Methyl-2-Pentanone 
108-88-3 Toluene 

10061-02-6 trans-1,3-Dichloropropene 
79-00-5 1,1,2-Trlchloroethane 

127-18-4 Tetrachloroethene 
591-78-6 2-Hexanone 
124-48-1 Dibromochlorumetha1le 
106-93-4 1,2-Dlbromoethane 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 

1330-20-7 Xylene (Total) 
100-42-5 Styrene 

75-25-2 Bromoform 
98-82-8 Isopropylbenzene 
79-34-5 1,1,2,2-Tetrachloroethane 

541-73-1 1,3-Dlchlorobenzene 
106-46-7 1,4-Dichlorobenzene 

95-50-1 1,2-Dlchlorobenzene 
96-12-8 1,2-Dibromo-3-chloropropane 

120-82-1 1,2,4-Trlchlorobenzene 

FORM I VOA-2 

SDG No.: BQQ91 

Lab Sample ID: 040415-05 

Lab File ID: OG374 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ____ (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

14 u 
14 u 
14 u 
14 u 
14 ·U 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 TT 

u 

14 u 
. 14 u 

14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 



1F EPA SAMPLE NO. J 1/ 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: CEIMIC CORP Contract: 68-W-03-018 
BQQ95 ~ 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 (g/mL) G 

Level: (low/med) LOW 

%Moisture: not dec. 29 

GC Column: DB-624 ID : 0 . 2 5 ( mm) 

SAS No.: SDG No.: BQQ91 

Lab Sample ID: 040415-05. 

Lab File ID: OG374 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: ____ (uL) 

Number TICs found: 0 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
==================== ============================ ======== ============= ===== 

1. 
2. 
3. 
4. 
5. 
6 .. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC OLM04.3 
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I 

I 

• 

1A EPA SAMPLE NO. i 7 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 4.7(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 22 

GC Column: DB-624 ID: 0.25 (mm) 

Soil Extract Volume: (uL) -----

CAS NO. COMPOUND 

75'-71-8 Dlchlorodifluoromethane 
74-87-3 Chloromethane 
75-01-4 Vlnyl Chlorlde 
74-83-9 Bromomethane 
75-00-3 Chloroethane 
75-69-4 Trlchlorofluoromethane 
75-35-4 1,1-Dlcjlloroethene 

BQQ96 
Contract: 68-W-03-018 

SAS No.: SDG No.: BQQ91 

Lab Sample ID: 040415-06 

Lab File ID: OG375 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ~__,.-- (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG. Q 

14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 14 u 
67-64-1 Acetone 14 u 
75-15-0 Carbon Dlsulflde 14 u 
79-20-9 Methyl Acetate 14 u 
75 09 2 Methylene Chlorlde iLf· =;c. u= v.~ 

156-60-5 trans-1,2-Dlchloroethene 14 u 
1634-04-4 Methyl tert-Butyl Ether 14 u 

75-34-3 1,1-Dlchloroethane 14 u 
156-59-2 cis-1,2-Dichloroethene 14 u 

78-93-3 2-Butanone 14 u 
67-66-3 Chloroform 14 u 
71-55-6 1,1,1-Trlchloroethane 14 u 

110-82-7 Cyclohexane 14 u 
56-23-5 Carbon Tetrachlorlde 14 u 
71-43-2 Benzene 14 u .-, 107-06-2 1,2-Dlchloroethane 14 u 

FORM I VOA-1 OLM04.3 
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1B EPA SAMPLE NO. ) 'g 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ96 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 ---· Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 4.7(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 22 

GC Column: DB-624 ID: 0. 25 (mm) 

Soil Extract Volume: (uL) -----

CAS NO. cor,1POUND 

79-01-6 Trlchloroethene 
108-87-2 Methylcyclohexane 

78-87-5 1,2-Dlchloropropane 
75-27-4 Bromodlchloromethane 

10061-01-5 cls-1,3-Dlchloropropene 
108-10-1 4-Methyl-2-Pentanone 
108-88-3 Toluene 

10061-02-6 trans-1,3-Dichloropropene 
79-00-5 1,1,2-Trlchloroethane 

127-18-4 Tetrachloroethene 
591-78-6 2-Hexanone 
124-48-1 Dibromochloromethane 
106-93-4 1,2-Dlbromoethane 
108-90-7 Chlorobenzene 
100-41-4 Eth_y:l._benzene 

1330-20-7 Xylene (Total) 
100-42-5 Styrene 

75-25-2 Bromoform 
98-82-8 Isopropylbenzene 
79-34-5 1,1,2,2-Tetrachloroethane 

541-73-1 1,3-Dlchlorobenzene 
106-46-7 1,4-Dichlorobenzene 

95-50-1 1,2-Dlchlorobenzene 
96-12-8 1,2-Dlbromo-3-chloropropane 

120-82-1 1,2,4-Trlchlorobenzene 

FORM I VOA-2 

SDG No.: BQQ91 

Lab Sample ID: 040415-06 

Lab File ID: OG375 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ____ (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

2 J 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

• OLM04.3 
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1F EPA SAMPLE NO. )9 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 4.7 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 22 

GC Column: DB-624 ID: 0. 25 (rrm) 

Cont~act: 68-W-03-018 

SAS No.: SDG No.: BQQ91 

. Lab Sample ID: 040415-06 

Lab File ID: OG375 

BQQ96 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

Soil Extract Volume:~ ______ (uL) Soil Aliquot Volume: ____ (uL) 

Number TICs found:·.O 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
==================== ============================ ======== ============= ===== 

1. 
2. 
3. 
4 . 

. 5. 
6. 
7. 
8. 
9. 

10. 
11. 
12 .. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30 . 

FORM I VOA-TIC OLM04.3 
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1A EPA SAMPLE NO . .?{) 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: CEIMIC CORP • BQQ97 
Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.3(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 25 

GC Column: DB-624 ID : 0 . 2 5 ( mm) 

Soil Extract Volume: __________ (uL) 

CAS NO. \ ~. COMPOUND 

75-71-8 D1chlorod1fluoromethane 
74-87-3 Chloromethane 
75-01-4 V1nyl Chlor1de 
74-83-9. Bromomethane 
75-00-3 Chloroethane 
75-69-4 Trichlorofluoromethane 
75-35-4 1,1-Dlchloroethene 

SAS No.: SDG No.: BQQ91 

Lab Sample ID: 040415-07 

Lab File ID: 08376 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ____ (uL) 

CONCENTRATION UNITS: 
(ug/L or ,_ig/Kg) UG/KG Q 

. 13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

76-13-1 1,1,2-Trlchloro-1,2,2-trlfluoroethane 
13-1-_u 
13 . u 

67-64-1 Acetone 2 J 
75-15-0 Carbon D1sulf1de 13 u 
79-20-9 Methyl ACetate 13 u 
75 09 2 t-1ethylene Chloride I~ 

, , 
i.R'-J 

156-60-5 trans-1,2-Dlchloroethene 13 u 
1634-04-4 Methyl tert-Butyl Ether 13 u 

75-34-3 1,1-Dlchloroethane 13 u 
156-59-2 cis-1,2-Dichloroethene 5 J 

78-93-3 2-Butanone 13 u 
67-66-3 Chloroform 13 u 
71-55-6 1,1,1-Trlchloroethane 13 u 

110-82-7 Cyclohexane 13 u 
56-23-5 Carbon Tetrachlor1de 13 u 
71-43-2 Benzene 13 u 

I 107-06-2 1,2-Dlchloroethane 13 u 

• FORM I VOA-1 OLM04.3 
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• 

1B EPA SAMPLE NO . ;J / 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ97 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Cqde: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.3(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 25 

GC Column: DB-624 ID : 0 . 2 5 ( mm) 

Soil Extract Volume: (uL) -----

CAS NO~· ~OMPOUND 

79-01-6 Trlchloroethene 
108-87-2 Methylcyclohexane 

78-87-5 1,2-Dlchloropropane 
75-27-4 Bromodichloromethane 

10061-01-5 cls-1,3-Dlchloropropene 
108-10-1 4-Methyl-2-Pentanone 

.108-88-3 Toluene 
10061-02-'6 trans-1,3-Dichloropropene 

79-00-5 1,1,2-Trlchloroethane 
127-18-4 Tetrachloroethene 
591-78-6 2-Hexanone 
124-48-1 Dibromochloromethane 
106-93-4 1,2-Dlbromoethane 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 

1330-20-7 Xylene (Total) 
100-42-5 Styrene 
75-25-2 Bromoform ' 
98-82-8 Isopropylbenzene 
79-34-5 1,1,2,2-Tetrachloroethane 

541-73-1 1,3-Dlchlorobenzene 
106-46-7 1,4-Dichlorobenzene 

95-50-1 1,2-Dlchlorobenzene 
96-12-8 1,2-Dlbromo-3-chloropropane 

120-82-1 1,2,4-Trlchlorobenzene 

FORM I VOA-2 

SDG No.:. BQQ91 

Lab Sample ID: 040415-07 

Lab File ID: OG376 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ____ (uL) 

CONCENTRATION UNITS: 
(ug.fL or ug/Kg) UG/KG Q 

4 ·J 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
10 J 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

2 J 
13 u 
13 u 

OLM04.3 
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• 

1F EPA SAMPLE N0.~2 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.3 (g/mL) G 

Level: (low/med) LOW 

Contract: 68-W-03-018 

SAS No.: SDG No.: BQQ91 

Lab Sample ID: 040415-07 

Lab File ID: OG376 

Date Received: 05/18/04 

BQQ97 

% Moisture: not dec. 25 Date An~lyzed: 05/20/04 

GC Column: DB-624 ID: 0. 25 (mrn) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ..,..----- Soil Aliquot Volume: ____ (uL) 

Number TICs found: 0 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
==================== ============================ ======== ============= ===== 

1. 
2. 
3. 
4. 
5. 
6 .. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
1 a .... ~. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30 . 

FORM I VOA-TIC OLM04.3 
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1A EPA SAMPLE N0.-23 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: CEIMIC CORP Contract: 68-W-03-018 
BQQ98 ---· Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.8(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 20 

GC Column: DB-624 ID: 0. 25 (rrun) 

Soil Extract Volume: (uL) -----

CAS NO.'· COMPOUND 

75-71-8 Dlchlorodlfluoromethane 
74-87-3 Chloromethane 
75-01-4 Vlnyl Chlorlde 
74-83-9 Bromomethane 
75-00-3 Chloroethane 
75-69-4 Trichlorofluoromethane 
75-35-4 1,1-Dlchloroethene 

SAS No.: SDG No.: BQQ91 

Lab Sample ID: 040415-08 

Lab File ID: OG377 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ____ (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 11 u 
67-64-1 Acetone 4 J 
75-15-0 Carbon Dlsulflde 11 u 
79-20-9 Methyl Acetate 11 u 
75-09-2 Methylene Chlorlde 10 up 

156-60-5 trans-1,2-Dlchloroethene 11 u 
1634-04-4 Methyl tert-Butyl Ether 11 u 

75-34-3 1,1-Dlchloroethane 11 u 
156-59-2 cis-1,2-Dichloroethene 11 u 

78-93-3 2-Butanone 11 u 
67-66-3 Chloroform 11 u 
71-55-6 1,1,1-Trlchloroethane 11 u 

110-82-7 Cyclohexane 11 u 
56-23-5 Carbon Tetrachlorlde 11 u 
71-43-2 Benzene 11 u 

I 107-06-2 1,2-Dlchloroethane 11 u 

• FORM I VOA-1 OLM04.3 
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• 

1B EPA SAMPLE NO. c)i.( 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ98 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.8(g/mL) G 

Level: (1ow/med) LOW 

% Moisture: not dec. 20 

GC Column: DB-624 ID: 0.25 (mm) 

Soil Extract Volume: (uL) -----

CAS NO. COMPOUND 
.. 

79-01-6 T:'n.chloroethene . 
108-87-2 Methylcyclohexane 

78-87-5 1,2-Dlchloropropane 
75-27-4 Bromodlchloromethane 

10061-01-5 cls-1,3-Dlchloropropene 
108-10-1 4-Methyl-2-Pentanone 
108-88-3 Toluene 

10061-02-6 trans-1,3-Dichloropropene 
79-00-5 1,1,2-Trlchloroethane 

127-18-4 Tetrachloroethene 
591-78-6 2-Hexanone 
124-48-1 Dlbromochloromethane 
106-93-4 1,2-Dlbromoethane 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 

1330-20-7 Xylene (Total) 
100-42-5 Styrene 

75-25-2 Bromoform 
98-82-8 Isopropylbenzene 
79-34-5 1,1,2,2-Tetrachloroethane 

541-73-1 1,3-Dlchlorobenzene 
106-46-7 1,4-Dichlorobenzene 

95-50-1 1,2-Dlchlorobenzene 
96-12-8 1,2-Dibromo-3-chloropropane 

120-82-1 1,2,4-Trlchlorobenzene 

FORM I VOA-2 

SDG No.: BQQ91 

Lab Sample ID: 040415-08 

Lab File ID: OG377 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ____ (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ~~/KG Q 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

OLM04.3 
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1F EPA SAMPLE NO . .:; 5 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.8 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 20 

GC Column: DB-624 ID: 0. 25 (rmn) 

SAS No.: SDG No.: BQQ91 

Lab Sample ID: 040415-08 

Lab File ID: 08377 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilut;i.on Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: ____ (uL) 

Number. TICs foillld: 2 
CONCENTRATION UNITS: 
(ug/L or ~g/Kg) ug/Kg 

CAS NUMBER · COMPOUND NAME RT EST .. CONC. Q 
==================== ============================ ======== ============= ===== 

1. UNKOWN ALKYNE 2.89 6 J 
2. CYCLIC ALKENE 17.95 6 J 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC OLM04.3 
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I 

1A EPA SAMPLE NO . .;J(f 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 6.1(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 16 

GC Column: DB-624 ID: 0.25 (mm) 

BQQ99 
Contract: 68-W-03-018 

SAS No.: SDG No.: BQQ91 

Lab Sample ID: 040415-09 

Lab File ID: OG380 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ----- Soil Aliquot Volume: ____ (uL) 

CAS NO. COMPOUND 
. 

75-71-8 D1chlorod1fluoromethane 
74-87-3 Chloromethane 
75-01-4 V1nyl Chlor1de 
74-83-9 Bromomethane 
75-00-3 Chloroethane 
75-69-4 Trichlorofluoromethane 
75-35-4 1,1-Dlchloroethene 
76-13-1 1,1,2-Trlchloro-1,2,2-trlfluoroethane 
67-64-1 Acetone 
75-15-0 Carbon D1sulfide 
79-20-9 Methyl Acetate 
75-09-2 Methylene Chlor1de 

156-60-5 trans-1,2-Dlchloroethene 
1634-04-4 Methyl tert-Butyl Ether 

75-34-3 1,1-Dlchloroethane 
156-59-2 cis-1,2-Dichloroethene 

78-93-3 2-Butanone 
67-66-3 Chloroform 
71-55-6 1,1,1-Trlchloroethane 

110-82-7 · Cyclohexane 
56-23-5 Carbon Tetrachlor1de 
71-43-2 Benzene 

107-06-2 1,2-Dlchloroethane 

FORM I VOA-1 

CONCENTRATION UNITS: 
(ug/L or ug/Kg). UG/KG . Q 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

8 ~ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

' 

OLM04.3 
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1B EPA SAMPLE NO . .di 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ99 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 --+F ........ · r~_.__· _ e 
Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 6.1(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 16 

GC Column: DB-624 ID : 0 . 2 5 ( mm) 

Soil Extract Volume: (uL) -----

CAS lJO. COMPOUND 

79-01-6 Tr1chloroethene 
108-87-2 Methylcyclohexane 

78-87-5 1,2-Dlchloropropane 
75-27-4 Bromodichloromethane 

10061-01-5 Cls-1,3-Dlchloropropene 
108-10-1 4-Methyl-2-Pentanone 
108-88-3 Toluene 

10061-02-6 trans-1,3-Dichloropropene 
79-00-5 1,1,2-Trlchloroethane 

127-18-4 Tetrachloroethene 
591-78-'-6 2-Hexanone 
124-48-1 Dibromochloromethane 
106-93-4 1,2-Dlbromoethane 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 

1330-20-7 Xylene (Total)_ 
100-42-5 Styrene 

75-25-2 Bromoform 
98-82-8 Isopropylbenzene 
79-34-5 1,1,2,2-Tetrachloroethane 

541-73-1 1,3-Dlchlorobenzene 
106-46-7 1,4-Dichlorobenzene 
95-50-1 1,2-Dlchlorobenzene 
96-12-8 1,2-Dibromo-3-chloropropane 

120-82-1 1,2,4-Trlchlorobenzene 

FORM I VOA-2 

SDG No. : BQQ91 

Lab Sample ID: 040415-09 

Lab File ID: OG380 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

(uL) Soil Aliquot Volume: ----

CONCENTRATION UNITS: 
· (ug/L or ug/Kg) UG/KG Q 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10. u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

• OLM04.3 
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• 

1F EPA SAMPLE NO. :Jl 
I 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED. COMPOUNDS 

Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

6.1 (g/mL) G 

LOW 

% Moisture: not dec. 16 

GC Column: DB-624 ID: 0.25 (mm) 

Soil Extract Volume: (UL) ----

Number TICs found: 0 

BQQ99 
Contract: 68-W-03-018 

SAS No.: SDG No. : BQQ91 

Lab Sample ID: 040415-09 

Lab File ID: OG380 

Date Received: 05/18/04 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ___ (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

CAS NUMBER COMPOUND NAME RT ES.T. CONC. Q 
==================== =========================~== ======== ============= ·===== 

1. 
2. 
3 . 
4. 
5. 
6. 
7. 
8' 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30 . 

FORM I VOA-TIC OLM04.3 
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....,?') 

1A EPA SAMPLE NO. c.;! 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: DB-624 ID: o:25 (rrun) 

VBLKOX · 
Contract: 68-W-03-018 

SAS No.: SDG No.: BQQ91 

Lab Sample ID: V150520-B1 

Lab File ID: OG365 

Date Received: 

Date Analyzed: 05/20/04 

Dilution Factor: 1. 0 

• 

Soil Extract Volume: (uL) ----- Soil Aliquot Volume: ____ (uL) 

CAS NO. COMPOUND 

75-71-8 Dlchlorodlfluoromethane 
74-87-3 Chloromethane 
75-01-4 Vlnyl Chlorlde 
74-83-9 Bromomethane 
75-00-3 Chloroethane 
75-69-4 Trichlorofluoromethane 
75-35-4 1,1-Dlchloroethene 
76-13-1 1,1,2-Trlchloro-1,2,2-trlfluoroethane 
67-64-1 Acetone 
75-15-0 Carbon Dlsulfide 
79-20-9 Methyl Acetate 
75-09-2 Methylene Chloride 

156-60-5 trans-1,2-Dlchloroethene 
1634-04-4 Methyl tert-Butyl Ether 

75-34-3 1,1-Dlchloroethane 
156-59-2 Cls-1,2-Dlchloroethene 

78-93-3 2-Butanone 
67-66-3 Chloroform 
71-55-6 1,1,1-Trlchloroethane 

110-82-7 Cyclohexane 
56-23-5 Carbon Tetrachlorlde 
71 43-2 Benzene 

107-06-2 1,2-Dlchloroethane 

FORM I VOA-1 

CONCENTRATION UNITS: 
(ug/L or:'ug/Kg) UG/KG Q 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

8 J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u I 

• OLM04.3 
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• 

1B EPA SAMPLE N0.30 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VBLKOX 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: DB-624 ID: 0. 25 (rmn) 

Soil Extract Volume: (uL) -----

CAS· NO. COMPOUND 

79-01-6 Trlchloroethene· 
108-87-2 Methylcyclohexane 

78-87-5 1,2-Dlchloropropane 
75-27-4 Bromodichloromethane 

10061-01-5 cls-1,3-Dlchloropropene 
108-10-1 4-Methyl-2-Pentanone 
108-88-3 Toluene 

10061-02-6 trans-1,3-Dlchloropropene 
79-00-5 1,1,2-Trlchloroethane 

127-18-4 Tetrachloroethene 
591-78-6 2-Hexanone 
124-48-1 Dibromochloromethane 
106-93-4 1,2-Dibromoethane 
108-90-7 Chlorobenzene 
100-41 4 Ethyl benzene 

1330-20-7 Xylene (Total) 
100-42-5 Styrene 

75 25-2 Bromoform 
98-82-8 Isopropylbenzene 
79-34-5 1,1,2,2-Tetrachloroethane 

541-73-1 1,3-Dlchlorobenzene 
106-46-7 1,4-Dlchlorobenzene 

95 50-1 1,2 D1chlorobenzene 
96-12-8 1,2-Dlbromo-3-chloropropane 

120 82-1 1,2,4 Tr1chlorobenzene 

FORM I VOA-2 

SDG No.: BQQ91 

Lab Sample ID: V150520~B1 

Lab File ID: OG365 

Date Received: 

Date Analyzed: 05/20/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ____ (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10. u 
10 u 

·-··· 

OLM04.3 
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1F EPA SAMPLE N0.3/ 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
VBLKOX -~ 

Lab Name: CEIMIC CORP Contract: 68-W-03-018 -·· Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: DB-624 ID : 0 . 2 5 ( mm) 

SAS No.: SDG No. : BQQ91 

Lab Sample ID: V150520-B1 

Lab File ID: 08365 

Date Received: 

Date Analyzed: 05/20/04 

Dilution Factor: 1. 0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: ____ (uL) 

Number TICs found: 0 
CONCENTRATION UNITS: 
(ug/L or.':Ig/Kg) ug/Kg 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
==================== ============================ ======== ============= ===== 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC OLM04.3 • 



• 

I 

• 

1A EPA SAMPLE NO. _?;J 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0(g/mL) G 

Level: (low/med) LOW 

%Moisture: not dec. 

GC Column: DB-624 ID : 0 . 2 5 ( mm) 

Soil Extract Volume: (uL) -----

CAS NO. COMPOlfuiTI 

75-71-8 Dichlorodifluoromethane 
74-87-3 Chloromethane 
75-01-4 V1ny.L Chlor1de 
74-83-9 Bromomethane 
75-00-3 Chloroethane 
75-69-4 Trichlorofluoromethane 
75-35-4 1,1-Dlchloroethene 

VBLKOY 
Contract: 68-W-03-018 

SAS No.: SDG No.: BQQ91 

Lab Sample ID: V150521-B1 

Lab File ID: OG389 

Date Received: 

Date Analyzed: 05/21/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ____ (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

10 u 
10 u 
10 u 
10 u 
10 u 
10 U....J 
10 u 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 10 u .J 
67-64-1 Acetone 10 u 
75-15-0 Carbon Disulf1de 10 u -· 79-20-9 Methyl Acetate 10 u 
75-09-2 Methylene Chloride 6 J 

156-60-5 trans-1,2-Dlchloroethene 10 u-;-
1634-04-4 Methyl tert-Butyl Ether 10 u 

75-34-3 1,1~D1chloroethane 10 u 
156-59-2 cis-1,2-Dichloroethene 10 u 

78-93-3 2-Butanone 10 u 
67-66-3 Chloroform 10 u 
71-55-6 1,1,1-Trlchloroethane 10 u 

110-82-7 Cyclohexane 10 u 
56-23-5 Carbon Tetrachlor1de 10 u 
71-43-2 Benzene 10 u 

107-06-2 1,2-Dlchloroethane 10 u 

FORM I VOA-1 OLM04.3 
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1B EPA SAMPLE NO. ~J 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VBLKOY 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 --· Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: DB-624 ID: 0. 25 (rnrn) 

Soil Extract Volume: (uL) -----

CAS NO. COMPOUND 

79-01-6 Trlchloroethene 
108-87-2 Methylcyclohexane 

78-87-5 1,2-Dlch~oropropane 
75-27-4 Bromodichloromethane 

10061-01-5· cls-1,3-Dlchloropropene 
108-10-1 4-Methyl-2-Pentanone 
108-88-3 To_J,uene 

10061-02-6 trans-1,3-Dichloropropene 
79-00-5 1,1,2-Trlchloroethane 

127-18-4 Tetrachloroethene 
591-78-6 2-Hexanone 
124~48-1 DibromochlorOtttetha11e 
106-93-4 1,2-Dlbromoethane 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 

1330-20-7 Xylene (Total) 
100-42-5 Styrene 
75-25-2 Bromoform 
98-82-8 Isopropylbenzene 
79-34-5 1,1,2,2-Tetrachloroethane 

541-73-1 1,3-Dlchlorobenzene 
106-46-7 1,4-Dlchlorobenzene 

95-50-1 1,2-Dlchloropenzene 
96-12-8 1,2-Dibromo-3-chloropropane 

120-82-1 1,2,4-Trlchlorobenzene 

FORM I VOA-2 

SDG No.: BQQ91 

Lab Sample ID: V150521-B1 

Lab File ID: OG389 

Date Received: 

Date Analyzed: 05/21/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ____ (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KQ Q 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

. 10 u 
_., 
,J 

• OLM04.3 
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1F 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 3f' 

VBLKOY 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: DB-624 ID : 0 . 2 5 ( mm) 

Soil Extract Volume: (uL) ----

Number TICs .found: 0 

.. CAS NUMBER COMPOUND NAME · 

SDG No.: BQQ91 

Lab Sample ID: Vl50521-B1 

Lab File ID: OG389 

Date Received: 

Date Analyzed: 05/21/04 

Dilution Factor:· 1. 0 

Soil Aliquot Volume: ____ (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

RT EST. CONC. Q 
----------------==================== ============================ ============== ===== 

1. 
2. 
3. 
4. 
5. 
6. 
7~ 

8. 
9. 

10. 
11. 
12. 
13 .. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30 . 

FORM I VOA-TIC OLM04.3 

.. G"' 1. i. 



I 

1A EPA SAMPLE NO. ~,_:::-
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: CEIMIC CORP Contract: 68-W-03-018 
VHBLK01 --· Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: DB-624 ID: 0.25 (mm) 

Soil Extract Volume: __________ (uL) 

C.~ NO. COMPOUND 

75-71-8 Dlchlorodlfluoromethane 
74-87-3 Chloromethane 
75-01-4 V2nyl Chlor2de 
74-83-9 Bromomethane 
75-00-3 ChJ.oroethane 
75-69-4 Trlchlorofluoromethane 
75-35-4 1,1-Dlchloroethene 

SAS No.: SDG No. : BQQ91 

Lab Sample ID: 040415-21 

Lab File ID: OG391 

Date Received: 

Date Analyzed: 05/21/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ____ (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

10 u 
10 u 
10 u 
10 u 
10 u 
10 UT 
10 u 

76-13-1 1,1,2-Trlchloro-1,2,2-trlfluoroethane 10 u "'•-
~ 

67-64-1 Acetone 10 u 
75-15-0 Carbon D2sulf2de 10 u..:r 
79-20-9 Mettlyl Acetate 10 u; 
75-09-2 Methylene Chloride 6 -~ 

156-60-5 trans-1,2-Dlchloroethene 10 u _) 
1634-04-4 Methyl tert-Butyl Ether 10 u 

75-34-3 1,1-Dlchloroethane 10 u 
156-59-2 cls-1,2-Dlchloroethene 10 u 

78-93-3 2-Butanone 10 u 
67-66-3 Chloroform 10 u 
71-55-6 1,1,1-Trlchloroethane 10 u 

110-82-7 Cyclohexane 10 u 
56-23-5 Carbon Tetra~~lor2de 10 u 
71-43-2 Benzene 10 u 

I 107-06-2 1,2-Dlchloroethane 10 u 

• FORM I VOA-1 OLM04.3 
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1B EPA SAMPLE NO. ~ 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VHBLK01 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5,0(g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: DB-624 ID: 0.25 (rrrrn) 

Soil Extract Volume: (uL) ----

CAS NO. COMPOUND 

79-01-6 Trlchloroethene 
108-87-2 Methylcyclohexane 

78-87-5 1,2-Dlchloropropane 
75-27-4 Bromodichloromethane 

10061-01-5 ClS-1,3-Dlchloropropene 
108-10-1 4-Methyl-2-Pentanone 
108-88-3 Toluene 

10061-02-6 trans-1,3-Dlchloropropene 
79-00-5 1,1,2-Trlchloroethane 

127-18-4 Tetrachloroethene 
591-78-6 2-Hexanone 
124-48-1 Dlbromochlorornethane 
106-93-4 1,2-Dlbromoethane 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 

1330-20-7 Xylene (Total) 
100-42-5 Styrene 

75-25-2 Bromoform 
98-82-8 Isopropylbenzene 
79-34-5 1,1,2,2-Tetrachloroethane 

541-73-1 1,3-Dlchlorobenzene 
106~46-7 1,4-Dlchlorobenzene · 

95-50-1 1,2-Dlchloropenzene 
96-12-8 1,2-Dlbromo-3-chloropropane 

120-82-1 1,2,4-Trlchlorobenzene 

FORM I VOA-2 

SDG No.: BQQ91 

Lab Sample ID: 040415-21 

Lab File ID: 00391 

Date Received: 

Date Analyzed: 05/21/04 

Dilution Factor: 1.0 

Soil Aliquot Volume: ---,.----- ( uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

. 10 u 
10 u 
10 u 
10 u 
,{\ u .LV 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u:r 
10 u 

OLM04.3 
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1F EPA SAMPLE N0.3i 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
VHBLK011 

Lab Name: CEIMIC CORP Contract: 68-W-03-018 _____.. 
Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: DB-624 ID: 0.25 (mm) 

SAS No.: SDG No.: BQQ91 . 

Lab Sample ID: 040415-21 

Lab File ID: OG391 

Date Received: 

Date Analyzed: 05/21/04 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: ____ (uL) 

Number TICs found: 0 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
==================== ============================ ======== ============= ===== 

.1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC OLM04.3 • 
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1C EPA SAMPLE NO.J?' 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ91 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample.wt/vol: . 30.1(g/mL) G 

Level: (low/med) LOW 

% Moisture: 19 Decanted: (Y/N)N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 7.7 

CAs NO. COMPOUND 

100-52-7 Benzaldehyde 
108-95-2 Phenol 
111-44-4 bis(2-Chloroethyl)Ether 

95-57-8 2-Chlorophenol 
95-48-7 2-Methylphenol 

108-60-1 2,2'-oxybls(1-Chloropropane) 
98.:.86-2 Acetophenone 

106-44-5 4-Methylphenol 
621-64-7 N-Nitroso-di-n-propylamine 

67-72-1 Hexachloroethane 
98-95-3 Nitrobenzene 
78-59-1 Isophorone 
88-75-5 2-Nitrophenol 

105-67-9 2 , 4-D1methy l phenol . 
111-91-1 bis(2-Chloroethoxy)methane 
120-83-2 2,4-Dlchlorophenol 

91-20-3 Naphthalene 
106-47-8 4-Chloroanlllne 

87-68-3 Hexachlorobutadiene 
105-60-2 Caprolactam 

59-50-7 .. 4-Chloro-3-Methylphenol 
91-57-6 2-Methylnaphthalene 
77-47-4 Hexachlorocyclopentadiene 
88-06-2 2,4,6-Trlchlorophenol 
95-95-4 2,4,5-Trichlorophenol 
92-52-4 1,1' -Biphenyl 
91-58-7 2-Chloronaphthalene 
88-74-4 2-N1troan1l1ne 

131-11-3 Dimethyl phthalate 
606-20-2 2,6-Dlnltrotoluene 
208-96-8 Acenaphthylene 

99-09-2 3-Nltroanlllne 
83-32-9 Acenaphthene 

FORM I SV-1 

SDG No. : BQQ91 

Lab Sample ID: 040415-01 

Lab File ID: DH395 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg') UG/KG Q 

410 u:r 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

1000 u 
410 u 
410 u 

1000 u 
410 u 
410 u 
410 u 

1000 u 
410 u 

OLM04.3 
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1D EPA SAMPLE N0.3J 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ91 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 ---· Lab Code: CEIMIC Case No. : 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.1(g/mL) G 

Level: (low/med) LOW 

% Moisture: 19 Decanted: (Y/N)N 

Concentrated Extract Volume: 500 (UL) 

Injection Volume: 2.0(uL) 

GPC.Cleanup: (Y/N) Y pH: 7.7 

CAS NO. COMPOUND 

51-28-5 2,4-Dinitrophenol 
100-02-7 4-Nltrophenol 
132-64-9 Dibenzofuran 
121-14-2 2,4-Dlnltrotoluene 

84-66-2 Diethylphthalate 
86-73-7 Fluorene 

7005-72-3 4-Chlorophenyl-phenylether 
100-01-6 4-Nltroanl,l,lne 
534-52-1 4,6-Dinitro-2-methylphenol 

86-30-6 N-nltrosodlphenylamlne (1) 
101-55-3 4- B.L o"'o_12heny 1-pheny lether 
118-74-1 Hexachlorobenzene 

1912-24-9 Atrazine 
87-86-5 Pentachlorophenol 
85-01-8 Phenanthrene 

120-12-7 Anthracene 
86-74-8 Carbazole 
84-74-2 Dl-n-butylphthalate 

206-44-0 Fluoranthene 
129-00-0 Pyrene 

85-68-7 Butylbenzylphthalate 
91-94-1 3,3'-Dlchlorobenzldlne 
56-55-3 Benzo(a)anthracene 

218-01-9 Chrysene 
117-81-7 bis(2-Ethylhexyl)phthalate 
117-84-0 Dl-n-octylphthalate 
205-99-2 Benzo(b)fluoranthene 
207-08-9 Benzo(k)fluoranthene 

50-32-8 Benzo(a)pyrene 
193-39-5 Indeno(1,2,3-cd)pyrene 

53-70-3 Dibenzo(a,h)anthracene 
191-24-2 Benzo(g,h,l)perylene 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

SDG No. : BQQ91 

Lab Sample ID: 040415-01 

Lab File ID: DH395 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

1000 u 
1000 u 

410 u 
41.0 u 
410 u 
410 u 
410 u 

1000 u 
1000 u 

410 u 
410 u 
410 u 
410 u 

1000 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
970 ~ 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

\..\ 

• 
OLM04.3 
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1G EPA SAMPLE NO. 1/!J 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
BQQ91 

Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.1 (g/mL) G 

Level: (low/med) LOW 

% Moisture: 19 Decanted: (Y/N) N · 

Contract: 68-W-03-018 

SAS No.: srx; No. : BQQ91 

Lab Sample ID: 040415-01 

Lab File ID: DH395 

Concentrated Extract Volume: 500 (uL) 

Date Received: 05/18/04 

Date Extracted:OS/20/04 

Date Analyzed: 05/27/04 

Injection Volume: 2. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 7.7 Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg Number TICs found: 6 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
==================== ============================ ======== ============= 

1. 123-42-2 2-PENTANONE, 4-HYDROXY-4-MET 4.53 4800 
2. 11029-06-4 ELEMENE 9.14 1300 
3. UNKNOWN . 11.00 420 
4. 57 10 3 HEXADECANOIC ACID 12.16 ,_"](;, 0.. 

5. UNKNOWN 15.52 260 
6. UNKNOWN 24.03 440 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28, 
29. 
30 . 

Q 
===== 
NJ 
NJ 
J ,_ 

.1': t.:..... 
J 
J 

FORM I SV-TIC OLM04.3 
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1C EPA SAMPLE NO.1// 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ92 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.3(g/mL) G 

Level: (low/med) LOW 

% Moisture: 28 Decanted: (Y/N)N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 8.3 

CAS NO. COMPOUND 

100-52-7 Benzaldehyde 
108-95-2 Phenol 
111-44-4 bis(2-Chloroethyl)Ether 

95-57-8 2-Chlorophenol 
95-48-7 2-Methylphenol 

108-60-1 2,2'-oxybls(1-Chloropropane) 
98-86-2 Acetophenone 

106-44-5 4-Methylphenol 
621-64-7 N-Nitroso-dl-n-propylamine 

67-72-1 Hexachloroethane 
98-95-3 Nitrobenzene 
78-59-1 Isophorone 

·88-75-5 2-Nitrophenol 
105-67-9 2,4-Dlmethylphenol 
111-91-1 bis(2-Chloroethoxy)methane 
120-83-2 2,4-Dlchlorophenol 

91-20-3 Naphthalene 
106-47-8 4-Chloroanlllne 

87-68-3 Hexachlorobutadiene 
105-60-2 Caorolactam 

59-50-7 4-Chloro-3-Methylphenol 
91-57-6 2-Methylnaphthalene 
77-47-4 Hexachlorocyclopentadiene 
88-06-2 2,4,6-Trlchlorophenol 
95-95-4 2,4,5-Trlchlorophenol 
92-52-4 1,1'-Blphenyl 
91-58-7 2-Chloronaphthalene 
88-74-4 2-Nltroanlllne 

131-11-3 Dimethyl phthalate 
606-20-2 2,6-Dlnltrotoluene 
208-96-8 Acenaphthylene 

99-09-2 3-Nltroanlllne 
83-32-9 Acenaphthene 

SDG No.: BQQ91 

Lab Sample ID: 040415-02 

Lab File ID: DH396 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

450 u:r 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
4-50 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 

1100 u 
450 u 
450 u 

1100 u 
450 u 
450 u 
450 u 

1100 u 
450 u 

• 

• 
FORM I SV-1 OLM04.3 
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1D EPA SAMPLE NO. 1jJ 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ92 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

30.3(g/mL) G 

LOW 

% Moisture: 28 Decanted: (Y/N)N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) Y pH: 8.3 

CAS NO. COMPOUND 

51-28-5 2,4-Dinitrophenol 
100-02-7 4-Nltrophenol 
132-64-9 Dibenzofuran 
121-14-2 2,4-Dlnltrotoluene 

84-66-2 Diethylphthalate 
86-73-7 Fluorene 

7005-72-3 4-Chlorophenyl-phenylether 
100-01-6 4-Nltroanlllne 
534-52-1 4,6-Dinitro-2-methylphenol 
86-30-6 N-nltrosodlphenylamlne (lL 

101-55-3 4-Bromophenyl-phenylether 
118-74-1 Hexachlorobenzene 

1912-24-9 Atrazine 
87-86-5 Pentachlorophenol 
85-01-8 Phenanthrene 

120-12-7 Anthracene 
86-74-8 Carbazole 
84-74-2 Dl-n-butylphthalate 

206-44-0 Fluoranthene 
129-00-0 Pyrene 

85-.68-7 Butylbenzylphthalate 
91-94-1 3,3'-Dlchlorobenzldlne 
56-55-3 Benzo(a)anthracene 

218-01-9 Chrysene 
117-81-7 bis(2-Ethylhexyl)phthalate 
117-84-0 Dl-n-octylphthalate 
205-99-2 Benzo(b fluoranthene 
207-08-9 Benzo(k fluoranthene 
50-32-8 Benzo(a pyrene 

193-39-5 Indeno(1,2,3-cd)pyrene 
53-70-3 Dibenzo(a,h)anthracene 

191-24-2 Benzo (g ,h, l) perylene· 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

SDG No.: BQQ91 

Lab Sample ID: 040415-02 

Lab File ID: DH396 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

... 
1100 u 
1100 u 

450 u 
450 u 
450 u 
450 u 
450 u 

1100 u 
1100 u 

450 u 
llt::f"\ u -:I ...IV 

450 u 
450 u 

1100 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
170 J 
450 u 
450 u 
450 u 
570 ;e ' j v 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 

OLM04.3 
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1G EPA SAMPLE NO. ,;, 3 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
BQQ92 -, 

Lab Name: CEIMIC CORP Contract: 68-W-03-018 -· Lab Code: CEIMIC Case No.: 32903 SAS No.: SDG No.: BQQ91 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.3 (g/mL) G 

Level: (low/med) LOW 

% Moisture: 28 Decanted: (Y/N) N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) Y pH: 8.3 

Number TICs found: 2 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 040415-02 

Lap File ID: DH396 

Date Received: 05/18/04 

Date Extracted:05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

RT EST. CONC. 
==================== ============================ ======== ============= 

1. 57-10-3 HEXADECANOIC ACID 12.16 "1.-:tffl:r 
2. UNKNOWN 12.85 450 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
1 7. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

Q 
--------:-.ro:::-
No~ 
J 

FORM I SV-TIC OLM04.3 • 



• 

I 
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1C EPA SAMPLE NO. 1../ 1/ 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

. I 

BQQ93 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.4(g/mL) G 

Level: (low/med) LOW 
. r---, 

% Moisture:~ Decanted: (Y/N)N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2.0(uL) 

GPC Cleartup: (Y/N) Y pH: 7.4 

CAS NO. COMPOUND 

100-52-7 Benzaldehyde 
108-95-2 Phenol 
111-44-4 bis(2-Chloroetp~l)Ether 

95-57-8 2-Chlorophenol 
95c..48-7 2-Methylphenol 

108-60-1 2,2'-oxybls(1-Chloropropane) 
.98-86-2 Acetophenone 

106-44-5 4-MethyJp_heno.L_ 
621-64-7 N-Nitroso-di-n-propylamine 
67-72-1 Hexachloroethane 
98-95-3 Nitrobenzene 
78-59-1 Isophorone 
88-75-5 2-Nitrophenol 

105-67-9 2,4-Dlmethylphenol 
111-91-1 bis(2-Chloroethoxy)methane 
120-83-2 2,4-Dlchlorophenol 

91-20-3 Naphthalene 
106-47-8 4-Chloroanlllne 

87-68-3 Hexachlorobutadiene 
105-60-2 Caprolactam 

59-50-7 4-Chloro-3-Methylphenol 
91-57-6 2-Methylnaphthalene 
77-47-4 Hexachlorocyclopentadlene 
88-06-2 2,4,6-Trlchlorophenol 
95-95-4 2,4,5-Trichlorophenol 
92-52-4 1, 1' -Blphenyl 
91-58-7 2-Chloronaphthalene 
88-74-4 2-Nltroanlllne 

131-11-3 Dimethyl phthalate 
606-20-2 2,6-Dlnltrotoluene 
208-96-8 Acenaphthylene 

99-09-2 3-Nltroanlllhe 
83-32-9 Acenaphthene 

FORM I SV-1 

SDG No.: BQQ91 

Lab Sample ID: 040415-03 

Lab File ID: DH397 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

900 UT 
900 u l 

900 u I 
900 u ; 

900 u ! 
900 u I 

I 

900 u i 
900 u ; 

I 

900 u ! 
900 u ! 
900 TT 

I u 

900 u i 
900 u I 

I 
900 u I 

I 
900 u I 

I 
900 U. l 
900 u i 
900 Ul 
900 u ~ 

900 u i 
900 u ; 

1 
900 u i 
900 u ' ' 900 u ' l 

"2300 u ~ 

900 u 
900 u . 

2300 u j 

900 u 
900 u 
900 u 

2300 u ··,_ ~ ~~ 

900 u ·..: 

OLM04.3 
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I 

1D EPA SAMPLE NO. ~· ) 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ93 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.4 (g/mL) G 

LOW Level: (low/med) 

% Moisture: 64 Decanted: (Y/N)N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) Y pH: 7.4 

CAS NO. COMPOUND 

51-28-5 2,4-Dinitrophenol 
100-02-7 4-Nltrophenol 
132-64-9 Dibenzofuran 
121-14-2 2,4-Dlnltrotoluene 

84-66-2 Diethylphthalate 
. 86-73-7 Fluorene 

7005-:-72-3 4-Chlorophenyl-phenylether 
100-01-6 4-Nltroanlllne 
534-52-1 4,6-Dinitro-2-methylphenol 
"86-30-6 N-n1trosod1phen~am1ne (1) 
101-55-3 4-Bromophenyl-pheliylether 
118-74-1 Hexachlorobenzene 

1912-24-9 Atrazine 
87-86-5 Pentachlorophenol 
85-01-8 Phenanthrene 

120-12-7 Anthracene 
86-74-8 Carbazole 
84-74-2 D1-n-butylphthalate 

206-44-0 Fluoranthene 
129-00-0 Pyrene 

85-68-7 Butylbenzylphthalate 
91-94-1 3,3'-Dlchlorobenzldlne 
56-55-3 Benzo(a)anthracene 

218-01-9 Chrysene 
117-81-7 bisi2-Ethylhexyl)phthalate 
117-84-0 Dl-n-octylphthalate 
205-99-2 Benzo(b fluoranthene 
207-08-9 Benzo_{_k fluoranthene 

50-32-8 Benzo(a pyrene 
193-39-5 Indeno(1,2,3-cd)pyrene 

53-70-3 Dibenzo a,h)anthracene 
191-24-2 Benzo(g,h,l)perylene 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

SDG No.: BQQ91 

Lab Sample ID: 040415-03 

Lab File ID: DH397 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

-Dilution Factor: 1. 0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: -
(ug/L or ug/Kg) UG/KG Q 

2300 
2300 

900 
900 
900 
900 
900 

2300 
2300 

900 
900 
900 
900 

2300 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 

t-rro ~ 
900 
900 
900 
900 
900 
900 
900 

u ...,..,--
-_ u 

' u .l 
u \ 

u 
u •: 

' u i 

u i 
u ! 

u i 
! 

u ! 
u ! 
u l 
u I 
u f 
u I 
u i 
u I 

l 

u I 
! 

u ! 
u i 
u ' I 
u ' I 
u ! 
J13 L\J 
u ; 

• 
u ' 
u ' ; 

u ~ 

u ! 
u , . 

. ; r 
u ·~ 

• 
OLM04.3 

001 t..t:. 
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1G EPA SAMPLE NO.I/& 
f ' SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
BQQ93 

Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.4 (g/mL) G 

Level: (low/med) LOW 

% Moisture: 64 Decanted: (Y/N) N 

Contract: 68-W-03-018 

SAS No.: SOO No.: BQQ91 

Lab Sample ID: 040415-03 

Lab File ID: DH397 

Concentrated Extract Volume: 500 (uL) 

Date Received: 05/18/04 

Date Extracted:05/20/04 

Date Analyzed: 05/27/04 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) Y pH: 7.4 

Number TICs found: 6 

CAS NUMBER COMPOUND NAME 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
· (ug/L or ug/Kg) ug/Kg 

RT EST. CONC. 
==================== ============================ ======== ============= 

1. 11029-06-4 ELEMENE 9.14 840 
2. 1002-84-2 PENTADECANOIC ACID 12.17 1900 
3. UNKNOWN 12.69 930 
4. UNKNOWN 12.88 970 
5. UNKNOWN 17.67 2800 
6. UNKNOWN 17.76 1500 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30 . 

Q 
===== 
NJ 
NJ 
J 
J 
J 
J 

FORM I SV-TIC OLM04.3 

222 



1C EPA SAMPLE NO. Y =f-
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ94 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 • Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

% Moisture: 12 

30.1(g/mL) G 

LOW 

Decanted: (Y/N)N 

SAS No.: 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) Y pH: 7.0 

CAS NO. COMPOUND 

100-52-7 Benzaldehyde 
108-95-2 Phenol 
111-44-4 bis(2-Chloroethyl)Ether 

95-57-8 2-Chlorophenol 
95-48-7 2-Methylphenol 

108-60-1 2,2'-oxybls(1-Chloropropane) 
98-86-2 Acetophenone 

106-44-5 4-Methylphenol 
621-64-7 N-Nitroso-dl-n-propylamine 

67-72-1 Hexachloroethane 
NitLobenzene 

78-59-1 Isophorone 
88-75-5 2-Nitrophenol 

105-67-9 2,4-Dlrnethylphenol 
111-91-1 bis(2-Chloroethoxy)rnethane 
120-83-2 2,4-Dlchlorophenol 

91-20-3 Naphthalene 
106-47-8 4-Chloroanlllne 
87-68-3 Hexachlorobutadiene 

105-60-2 Caorolactam 
59-50-7 4-Chloro-3-Methylphenol 
91-57-6 2-Methylnaphthalene 
77-47-4 Hexachloroc~clopentadiene 
88-06-2 2,4,6-Trlchlorophenol 
95-95-4 2,4,5-Trichlorophenol 
92-52-4 1,1' -Blphenyl 
91-58-7 2-Chloronaphthalene 
88-74-4 2-Nltroanlllne 

131-11-3 Dimethyl phthalate 
606-20-2 2,6-Dlnltrotoluene 
208-96-8 Acenaphthylene 

99-09-2 3-Nltroanlllne 
83-32-9 Acenaphthene 

FORM I SV-1 

SDG No.: BQQ91 

Lab Sample ID: 040415-04 

Lab File ID: DH398 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

. 940 
370 
370 
940 
370 
370 
370 
940 
370 

Q 

ur 
u -
u 
u 
u -

u 
u -
u 
u 
u 
u 
u 
u -
u 
u -
u 
u -
u 
u 
u -
u -
u 
u 
u 
u -
u 
u -
u 
u -
u 
u 
u -
u -

-

• 
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• 

1D EPA SAMPLE NO. e;· \} 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ94 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

30.1(g/mL) G 

LOW 

% Moisture: 12 Decanted: (Y/N)N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) Y pH: 7.0 

CAS NO. COMPOUND 

51-28-5 2,4-Dinitrophenol 
100-02-7 4-Nltrophenol 
132-64-9 Dibenzofuran 
121-14-2 2,4-Dlnltrotoluene 
84~66-2 Diethylphthalate 
86-73-7 Fluorene 

7005-72-3 4-Chlorophen~l-phenylether 
100-01-6 4-Nltroanlllne 
534-52-1 4,6-Dinitro-2-methylphenol 
86-30-6 N-nltrosodlphenylamlne· (1) 

101-55-3 4- i:!romopheny l-phe11y lether 
118-74-1 Hexac~lorobenzene 
1912~24-9 Atrazine 

87-86-5 Pentachlorophenol 
85-01-8 Phenanthrene 

120-12-7 Anthracene 
86-74-8 Carbazole 
84-74-2 Dl-n-butylphthalate 

206-44-0 · Fl uoranthene 
129-00-,.0 Pvrene 
85-68-7 Butylbenzylphthalate 
91-94-1 3,3'-Dlchlorobenzldlne 
56-55-3 Benzo(a)anthracene 

218-01-9 Chrysene 
117-81-7 bis(2-Ethylhe~l)phthalate 
117-84-0 Dl-n-octylphthalate 
205-99-2 Benzo(b)fluoranthene 
207-08-9 Benzojk)fluoranthene 
50-32-8 Benzo(a)pyrene 

193-39-5 Indeno(1,2,3-cd)pyrene 
53-70-3 Dibenzo(a,h)anthracene 

191-24-2 Benzo(g,h,l)perylene 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

SDG No.: BQQ91 

Lab Sample ID: 040415-04 

Lab File ID: DH398 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

940 u 
940 u 
370 u 
370 u 
370 u 
370 u 
370' u 
940 u 
940 u 
370 u 
370 u 
370 u 
370 u 
940 u 
370 u 
370 u 
370 u 
370 u 

77 J 
150 J 
370 u 
370 u 

95 J 
99 J 

~ ';·<l t) ~ OU~ 
370 u 
370 u 
370 u 

60 J 
370 u 
370 u 
370 u 



1G 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. Vf 

Lab Name: CEIMIC CORP Contract: 68-W-03-018 B0094 ~ 
Lab Code: CEIMIC Case No.: 32903 SAS No.: SOO No. : BQQ91 

Matrix: (soil/water) SOIL 

Sample wt/vol : 30.1 (g/mL) G 

Level: (low/med) LOW 

% Moisture: 12 Decanted: (Y/N) N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) Y pH: 7.0 

Number TICs found: 4 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 040415-04 

Lab File ID: DH398 

Date Received: 05/18/04 

Date Extracted:05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

RT EST. CONC. 
==================== ============================ ======== ============= 

1. 57-10-3 HEXADECANOIC ACID 12.16 n..D.. 
~vv 

2. UNKNOWN 12.68 350 
3. UNKNOWN 17.63 590 
4. UNKNOWN 17.73 320 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

Q 
==~_,.=;:= 

i..J..yT \'-
1'-'U '-. 

J 
J 
J 

• FORM I SV-TIC OLM04.3 

t) ri '7 (....) 
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1 C EPA SAMPLE NO. 5 () 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ95 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.4(g/mL) G 

Level: (low/med) LOW 

% Moisture: 28 Decanted: (Y/N)N 

Concentrated Extract Volume: 500 (uL) . 

Injection Volume: 2. 0 (uL) 

GPC.Cleanup: (Y/N) Y pH: 6.7 

·.CAS NO. COMPOUND 

100-52-7 Benzaldehyde 
108-95-2 Phenol 
111-44-4 bis(2-Chloroethyl)Ether 

95-57-8 2 -Cplorophenol 
95-48-7 2-Methylphenol 

108-60-1 2,2' -oxyb1s (1-Chloropropane) . 
98-86-2 Acetophenone 

106-44-5 4-Methylphenol 
621-64-7 N-Nitroso-di-n-propylamine 
67-72-1 Hexachloroethane 
98-95-3 Nitrobenzene 
78-59-1 Isophorone 
88-75-5 2-Nitrophenol 

105-67-9 2,4-Dlmethylphenol 
111-91-1 bis(2-Chloroethoxy)methane 
120-83-2 2,4-Dlchlorophenol 

91-20-3 Naphthalene 
106-47-8 4 -Chloroan11_1ne 

87-68-3 Hexachlorobutadiene 
105-60-2 Caorolactam 
59-50-7 4-Chloro-3-Methylphenol 
91-57-6 2-Methylnaphthalene 
77-47-4 Hexachlorocyclopentadiene 
88-06-2 2,4,6-Trlchlorophenol 
95-95-4 2,4,5-Trichlorophenol 
92-52-4 1,1' -B1phenyl 
91-58-7 2-Chloronaphthalene 
88-74-4 2-N1troan1l1ne 

131-11-3 Dimethyl phthalate 
606-20-2 2,6-Dlnltrotoluene 
208-96-8 Acenaphthylene 

99-09-2 3-Nltroanlllne 
83-32-9 Acenaphthene 

FORM I SV-1 

SDG No.: BQQ91 

Lab Sample ID: 040415-05 

Lab File ID: DH406 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 

1100 
450 
450 

1100 
450 
450 
450 

1100 
450 

u:r-
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

OLM04.3 
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1D EPA SAMPLE NO. 5 j 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ95 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 • Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.4(g/mL) G 

Level: (low/med) · LOW 

% Moisture: 28 Decanted: (Y/N)N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.7 

CAS NO. COMPOUND 

51-28-5 2,4-Dinitrophenol 
100-02-7 4-Nltrophenol 
132-64-9 Dibenzofuran 
121-14-2 2,4~Dlnltrotoluene 

84-66-2 Diethylphthalate 
86-73-7 Fluorene 

7005-72-3 4-Chlorophenyl-phenylether 
100-01-6 4-N1troan1l1ne 
534-52-1 4,6-Dinitro-2-methylphenol 

86-30'-6 N-n1trosod1phenylam1ne (1£ 
101-55-3 4-Bromophenyl-phenylether 
118-74-1 Hexachlorobenzene 

1912-24-9 Atrazine 
87-86-5 PentachJoro~henol 
85-01-8 Phenanthrene 

120-12-7 Anthracene 
86-74-8 Carbazole 
84-74-2 Dl-n-butylQhthalate 

206-44-0 Fluoranthene 
129-00-0 Pyrene 

85-68-7 Butylbenzylphthalate 
91-94-1 3,3'-Dlchlorobenzldlne 
56-55-3 Benzo(a)anthracene 

218-01-9 Chrysene 
117-81-7 bis(2-Ethylhexyl)phthalate 
117-84-0 D1-n-octylphthalate 
205-99-2 Benzo(b)fluoranthene 
207-08-9 Benzo(k)fluoranthene 
50-32-8 Benzo(a)pyrene 

193-39-5 Indeno(1,2,3-cg)p~ene 
53-70-3 Dibenzoja,h)anthracene 

191-24-2 Benzo(g,h,l)perylene 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

SDG No.: BQQ91 

Lab Sample ID: 040415-05 

Lab File ID: DH406 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: .1. 0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

1100 u 
1100 u 

450 u 
450 u 
450 u 
450 u 
450 u 

1100 u 
.1100 u 

450 u 
450 u 
450 u 
450 u 

1100 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
360 J 
450 u 
450 u 
450 u 

2400 )I! i)_ 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 

• 
"Q.I..J;1.0 4 . 3 
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1G EPA SAMPLE NO. 5" d 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

. TENTATIVELY IDENTIFIED COMPOUNDS 
BQQ95 

Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 SAS No.:. SDG No.: BQQ91 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.4 (g/mL) G 

Level: (low/med) LOW 

% Moisture: 28 Decanted: (Y/N) N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.7 

. ' 
Number TICs found: 3 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 040415-05 

Lab File ID: DH406 

Date Received: 05/18/04 

Date Extracted:05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

RT EST. CONC. Q 
==================== ============================ ============= ---~-

its""OO~-K 1. 57-10-3 HEXADECANOIC ACID 12.18 
2. 2091-29-4 9-HEXADECENOIC ACID 12.88 3100 NJ 
3. UNKNOWN 15.41 300 J 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30 . 

FORM I SV-TIC OLM04.3 



1C EPA SAMPLE NO. 63 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ96 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 --· Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.5(g/mL) G 

Level: (low/med) LOW 

% Moisture: 36 Decanted: (Y/N)N 

Concentrated Extract Volume: 500(uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: . (Y/N) Y pH: 7.9 

CAS NO. COMPOUND 

100-52-7 Benzaldehyde 
108-95-2 Phenol 
111-44-4 bis(2-Chloroethyl)Ether 

95-57-8 2-Chlorophenol 
95-48-7 2-Methylphenol 

108-60-1 2,2'-oxybls(1-Chloropropane) 
98-86-2 Acetophenone 

106-44-5 4-MethylphenoJ, 
621-64-7 N-Nitroso-di-n-propylamine 

67-72-"1 Hexachloroethane 
98-95-3 Nitrobenzene 
78-59-1 Isophorone 
88-75-5 2-Nitrophenol 

105-67-9 2,4-Dlmethylphenol 
111-91-1 bis(2-Chloroethoxy)methane 
120-83-2 2,4-Dlchlorophenol 

91-20-3 Naphthalene 
106-47-8 4-Chloroanlllne 

87-68-3 Hexachlorobutadiene 
105-60,.-2 Caprolactam 

59-50-7 4-Chloro-3~Methylphenol 
91-57-6 2-Methylnaphthalene 
77-47-4 Hexachlorocyclopentadiene 
88-06-2 2,4,6-Trlchlorophenol 
95-95-4 2,4,5-Trichloro~henol 
92-52-4 1, 1' -Biphenyl 
91-58-7 2-Chloronaphthalene 
88-74-4 2-Nltroanlllne 

131-11-3 · Dimethylphthalate 
606-20-2 2,6-Dlnltrotoluene 
208-96-8 Acenaphthylene 

99-09-2 3-Nltroanlllne 
83-32-9 Acenaphthene 

FORM I SV-1 

SDG No.: BQQ91 

Lab Sample ID: 040415-06 

Lab File ID: DH400 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: . 
(ug/L or ug/K$) UG/KG Q 

510 U:::r 
510 u 
510 u 
510 u 
510 u 
510. u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 

1300 u 
510 u 
510 u 

1300 u 
510 u 
510 u 
510 u 

1300 u 
510 u 

• 
OLM04.3 
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1D EPA SAMPLE N0.5'C/ 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ96 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.5(g/mL) G 

Level: (low/med) LOW 

% Moisture: 36 Decanted: (Y/N)N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 7.9 

CAS NO. COMPOUND. 

51-28-5 2,4-Dinitrophenol 
.100-02-7 4-Nltrophenol 
132-64-9 Dibenzofuran 
121-14-2 2,4-Dlnltroto~uene 

84-"66-2 Diethylphthalate 
86.-73-7 Fluorene 

7005-72-3 4-Chloro2henyl-phenylether 
100-01-6 4-Nltroanlllne 
534-52-1 4,6-Dinitro-2-meth~l~henol 

86-30-6 N-nltrosodxphenylamlne (1) 
101-55-3 4-Bromophenyl-phenyltthtr 
118-74-1 Hexachlorobenzene 

1912-24-9 Atrazine 
87-86-5 Pentachlorophenol 
85-01-8 Phenanthrene 

120-12-7 Anthracene 
86-74-8 Carbazole 
.84-74-2 Dl-n-butylphthalate 

206-44-0 Fluoranthene 
129-00-0 Pvrene 

85-68-7 Butylbenzylphthalate 
91-94-1 3,3'-Dlchlorobenzldlne 
56-55-3 Benzo(a)anthracene 

218-01-9 Ch~sene 
117-81-7 bis12-Eth~lhe~ll£hthalate 
117-84-0 Dl-n-octylphthalate 
205-99-2 Benzo(b)fluoranthene 
207-08-9 Benzo(k)fluoranthene 

50-32-8 Benzo(a)pyrene 
193-39-5 Indeno(1,2,3-cd)pyrene 
53-70-3 Dibenzo(a,h)anthracene 

191-24-2 Benzo(q,h,l)perylene 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

SDG No.: BQQ91 

Lab Sample ID: 040415-06 

Lab File ID: DH400 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

1300 u 
1300 u 

510 u 
510 u 
510 u 
510 u 
510 u 

1300 u 
1300 u 

510 u 
510. u 
510 u 
510 u 

1300 u 
510 u 
510 u 
510 u 
150 J 
510 u 
110 J 
500 J 
510 u 

74 J 
110 J 

1900 ;z U. 
510 u 
200 J 
130 J 
510 u 
510 u 
510 u 
510 u 

OLM04.3 
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1G EPA SAMPLE NO. SS 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
BQQ961 

Lab Name: CEIMIC CORP Contract: 68-W-03-018 

--------~· Lab Code: CEIMIC Case No.: 32903 SAS No.: SDG No.: BQQ91 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.5 (g/mL) G 

Level: (low/med) LOW 

% Moisture: 36 Decanted: (Y/N) N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) Y pH: 7.9 

Number TICs found: 2 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 040415-06 

Lab File ID: DH400 

. Date Received: 05/18/04 

Date Extracted:05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC . 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

RT EST. CONC. 
==================== ============================ ======== ============= 

1. UNKNOWN 9.14 460 
2. 2387-78-2 3H-3A,7-METHANOAZULENE, 2,4, 9.37 900 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

Q 
===== 
J 
NJ 

FORM I SV-TIC OLM04.3 • 
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1C EPA SAMPLE NO.Sj 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ97 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.4 (g/mL) G 

Level: (low/med) LOW 

% Moisture: 10 Decanted: (Y/N)N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.8 

CAS NO. COMPOUND 

100-52-7 Benzaldehyde 
108-95-2 Phenol 
111-44-4 bls(2-Chloroethyl)Ether 

95-57-8 2-Chlorophenol 
95-48-7 2-Methylphenol 

108-60-1 2,2'-oxybls(1-Chloropropane) 
98-86-2 Acetophenone 

106-44-5 4-Methylphenol 
621-64-7 N-Nltroso-di-n-propylamine 

67-72-1 Hexachloroethane 
98-95-3 Nitrobenzene 
78-59-1 Isophorone 
88.-75-5 2-Nitrophenol 

105-67-9 2,4-Dlmethylphenol 
111-91-1 bls(2-Chloroethoxy)methane 
120-83-2 2,4-Dlchlorophenol 

91-20-3 .Naphthalene 
106-47-8 4-Chloroanlllne 

87-68-3 Hexachlorobutadiene 
105-60-2 Caprolactam 

59-50-7 4-Chloro-3-Methylphenol 
91-57-6 2-Methylnaphthalene 
77-47-4 Hexachlorocyclopentadiene 
88-06-2 2,4,6-Trlchlorophenol 
95-95-4 2,4,5-Trichlorophenol 
92-52-4 1,1' -Biphenyl 
91-58-7 2-Chloronaphthalene 
88-74-4 2-N1troan1l1ne 

131-11-3 Dimethylphthalate 
606-20-2 2,6-Dlnltrotoluene 
208-96-8 Acenaphthylene 

99-09-2 3-N1troan1l1ne 
83-32-9 Acenaphthene 

FORM I SV-1 

SJ.)G No . : BQQ91 

Lab Sample ID: 040415-07 

Lab File ID: DH404 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

360 u:r 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 . u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
910 u 
360 u 
360 u 
910 u 
360 u 
360 u 

.. 360 u 
910 u 
360 u 

OLM04.3 



1D EPA SAMPLE NO. 5) 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ97 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

% Moisture: 10 

30.4(g/mL) G 

LOW 

Decanted: (Y/N)N 

SAS No.: 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.8 

CAS NO. COMPOUND 

51-28-5 2,4-Dinitrophenol 
100-02-7 4-Nltrophenol 
132-64-9 Dibenzofuran 
121-14-2 2,4-Dlnltrotoluene 

84-66-2 Diethylphthalate 
86-73-7 Fluorene 

7005-72-3 4-Chlorophenyl-phenylether 
100-01-6 4-Nltroanlllne 
534-52-1 4,6-Dinitro-2-methylphenol 
86-30-6 N-n1trosog1phen~lam1ne (1) 

SDG No.: BQQ91 

Lab Sample ID: 040415-07 

Lab File ID: DH404 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG. Q 

910 u 
910 u 
360 u 
360 u 
360 u 
360 u 
360 u 
910 u 
910. u 
360 u 

• 

101-55-3 4-Bromophenyl-phenylether 360 u -
118-74-1 Hexachlorobenzene 360 u 

1912-24-9 Atrazine 360 u 
87-86-5 Pentachlorophenol 910 u 
85-01-8 Phenanthrene 360 u 

120-12-7 Anthracene 360 u 
86-74-8 Carbazole 360 u 
84-74-2 Dl-n-butylphthalate 360 u 

206-44-0 Fluoranthene . 360 u 
129-00-0 Pyrene 360 u -
85-68-7 Butylbenzylphthalate 220 J 
91-94-1 3,3'-Dlchlorobenzldlne 360 u 
56-55-3 Benzo a)anthracene 360 u -

218-01-9 Chrysene 360 u 
117-81-7 bis(2-Ethylhexyl)phthalate 580 ~ L{: 
117-84-0 D1-n-octy~phthalate 360 u 
205-99-2 Benzo b fluoranthene 360 u ..... 
207-08-9 Benzo :k, fluoranthene 360 u 

50-32-8 Benzo a pyrene 360 u 
193-39-5 Indeno(1,2,3-cd)~yrene 360 u 

53-70-3 Dibenzo a,h)anthracene 360 u 
191-24-2 Benzotg,h,l)perylene 360 u 

(1) - Cannot be separated from Diphenylamine 

• 
FORM I SV-2 OLM04.3 
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1G EPA SAMPLE NO .Sl 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
BQQ97 

Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.4. (g/mL) G 

Level: (low/med) LOW 

% Moisture: 10 Decanted: (Y/N) N 

Contract: 68-W-03-018 

SAS No.: SDG No.: BQQ91 

Lab Sample ID: 040415-07 

Lab File ID: DH404 

Concentrated Extract Volume: 500 (uL) 

Date Received: 05/18/04 

Date Extracted:OS/20/04 

Date Analyzed: 05/27/04 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) Y pH: 6.8 

Number TICs found: 6 

CAS NUMBER COMPOUND NAME 

Dilution Factor: 1.0 

Extraction:· (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

RT EST. CONC. 
==================== ============================ ======== ============= 

1. UNKNOWN 5.22 460 
2. 57 10 3 HEXADECANOIC ACID 12.19 
3. UNKNOWN 12.75 340 
4. UNKNOWN 12.89 1100 
5. UNKNOWN 15.57 320 
6. UNKNOWN 18.30 490 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 

' 16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30 . 

Q 
===== 
J 

~ 
J 
J 
J 
J 

FORM I SV-TIC OLM04.3 
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1C EPA SAMPLE NO.S'J 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ98 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 --"---:!--. e 
Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: - 30.0(g/mL) G 

Level: (low/med) LOW 

% Moisture: 46 Decanted: (Y/N)N 

Concentrat~d Extract Volume: 500 (uL) 

Injection Volume: 2. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.5 

CAS NO. COMPOUND 

100-52-7 Benzaldehyde 
108-95-2 Phenol 
111-44-4 bis (2-ChloroethyllEther .· 

95-57-8 2-Chlorophenol 
95-48--'7 2-Methylphenol 

108-60-1 2,2'-oxybls(1-Chloropropane) 
98-86-2 Acetophenone 

106-44-5 4-Methylphenol 
621-64-7 N-Nitroso-di-n-propylamlne 
67-72-1 Hexachloroethane 
98-95-3 Nltrobenzene 
78-59-1 Isophorone 
88-75-5 2-Nitrophenol 

105-67-9 2,4-Dlmethylphenol 
111-91-1 bis(2-Chloroethoxy)methane 
120-83-2 2,4-Dl~h~orop~enol 

91-20-3 Naphthalene 
106-47-8 4-Chloroanlllne 
87-68-3 Hexachlorobutadiene 

105-60-2 Caorolactam 
59-50-7 4-Chloro-3-Methylphenol 
91-57-6 2-Methylna~hthalene 
77-47-4 · Hexachlorocyclopentadiene 
88-06-2 2,4,6-Trlchloroph~nol 
95-95-4 2,4,5-Trichlorophenol 
92-52-4 1, 1' -Blphenyl 
91-58-7 2-Chloronaphthalene 
88-74-4 2-Nltroanlllne 

131-11-3 Dimethyl phthalate 
606-20-2 2,6-Dlnltrotoluene 
208-96-8 Acenaphthylene 

99-09-2· 3-Nltroanlllne 
83-32-9 Acenaphthene 

FORM I SV-1 

SDG No.: BQQ91 

Lab Sample ID: 040415-08 

Lab File ID: DH401 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

610 UT 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 

1500 u 
610 u 
610 u 

1500 u 
610 u 
610 u 
610 u 

1500 u 
610 u 

• 
OLM04.3 
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• 
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1D EPA SAMPLE NO. !.ft) 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ98 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

% Moisture: 46 

30.0(g/mL) G 

LOW 

Decanted: (Y/N)N 

Concentrated Extract Volume: 500 CuL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) Y pH: 6.5 

CAS NO. COMPOUND 

51-28-5 2,4-Dinitrophenol 
100-02-7 4-Nltrophenol 
132-64-9 Dibehzofuran 
121-14-2 2,4-Dlnltrotoluene 

84-66-2 Diethylphthalate 
86-73-7 Fluorene 

7005-72-3 4-ChloroQhenyl-phenylether 
100-01-6 4-Nltroanlllne 
534-52-1 4,6-Dinitro-2-methylphenol 

86-30-6 N-n1trosod1phenylam1ne (1) 
101-55-3 4-Bromophenyl-phenylether 
118-74-1 Hexachlorobenzene 

1912-24-9 Atrazine 
87-86-5 Pentachlorophenol 
85-01-8 Phenanthrene 

120-12-7 Anthracene 
86-74-8 Carbazole 
84-74-2 Dl-n-butylphthalate 

206-44-0 Fluoranthene 
129-00-0 Pyrene 

85-68-7 Butylbenzylphthalate 
91-94-1 3,3'-Dlchlorobenzldlne 
56-55-3 Benzo(a)anthracene 

218-01-9 Chrysene 
117-81-7 bis(2-Ethylhexyl)phthalate 
117-84-0 Dl-n-octylphthalate 
205-99-2 Benzo b)fluoranthene 
207-08-9 Benzo k)fluoranthene 

50-32-8 Benzo a)pyrene 
193-39-5 Indeno(1,2,3-cd)pyrene 

53-70-3 Dibenzo(a,h)anthracene 
191-24-2 Benzo(g,h,l)perylene 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

SDG No.: BQQ91 

Lab Sample ID: 040415-08 

Lab File ID: DH401 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

1500 u 
1500 u 

610 u 
610 u 
610 u 
610 u 
610 u 

1500 u 
1500 u 

610 u 
610 u 
610 u 

. 610 u 
1500 u 

610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 
610 u 

OLM04.3 
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I 

1G EPA SAMPLE NO.I.-:/ 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: CEIMIC CORP Contract: 68-W-03-018 B0098 ~ 
Lab Code: CEIMIC Case No.: 32903 SAS No.: SDG No.: BQQ91 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/mL) G 

Level: (low/med) LOW 

% Moisture: 46 Decanted: · (Y /N) N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) Y pH: 6.5 

Number TICs found: 2 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 040415-08 

Lab File ID: DH401 

Date Received: 05/18/04 

Date Extracted:05/20/04 

Bate Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

RT EST. CONC. 
==================== ============================ ======== ============= 

1. 57-10-3 HEXADECANOIC ACID 12.17 2700 
2. 2091-29-4 9-HEXADECENOIC ACID 12.87 3200 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. •' 

14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

Q 
===== 

·NJ 
NJ 

• FORM I SV-TIC OLM04.3 
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1C EPA SAMPLE NO.J..:J 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BQQ99 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.5(g/mL) G 

Level: (low/med) LOW 

% Moisture: 13 Decanted: (Y/N)N 

Concentrated Extract Volume: 500 {uL) 

Injection Volume: 2. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 7.2 

CAS NO. COMPOUND 

100-52-7 Benzaldehyde 
108-95-2 Phenol 
111-44-4' bis(2-Chloroethyl)Ether 

95-57-8 2-Chlorophenol 
95-48-7 2-Methylphenol 

108-60-1 2, 2 1 -oxyb1s (1-Chloropropane) . 
98-86-2 Acetophenone 

106-44-5 4-Methylphenol 
621-64-7 N-Nltroso-di-n-propylamine 

67-72-1 Hexachloroethane 
98-95-3 Nitrobeuzene 
78-59-1 Isophorone 
88-75-5 2-Nitrophenol 

105-67-9 2,4-Dlmethylphenol 
111-91-1 bis(2-Chloroethoxy)methane 
120-83-2 2,4-Dlchlorophenol 

91-20-3 Na_phthalene 
106-47-8 4-Chloroanlllne 

87-68-3 Hexachlorobutadiene 
105-60-2 Caorolactam 

59-50-7 4-Chloro-3-Methylphenol 
91-57-6 2-Methylnaphthalene 
77-47-4 Hexachlorocyclopentadiene 
88-06-2 2,4,6-Trlchlorophenol 
95-95-4 2,4,5-Trichlorophenol 
92-52-4 1,1 1 -B1phenyl 
91-58-7 2-Chloronaphthalene 
88-74-4 2-N1troan1l1ne 

131-11-3 Dimethyl phthalate 
606-20-2 2,6-Dlnltrotoluene 
208-96-8 Acenaphthylene 

99-09-2 3-Nltroanlllne 
83-32-9 Acena_R.hthene 

FORM I SV-1 

SDG No.: BQQ91 

Lab Sample ID: 040415-09 

Lab File ID: DH405 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

370 u ;' -370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
940 u 
370 u 
370 u 
940 u 
370 u 
370 u 
370 u 
940 u 
370 u 

OLM04.3 
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1D EPA SAMPLE N0.&3 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.5 (g/mL) ·G 

Level: (low/med) LOW 

% Moisture: 13 Decanted: (Y/N)N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) Y pH: 7.2 

CAS NO. COMPOUND 

51-28-5 2,4-Dinitrophenol 
100-02-7 4-Nltrophenol 
132-64-9 Dibenzofuran 
121-14-2 2,4-Dlnltrotoluene 
84-66-2 Diethy~~hthalate 
86-73-7 Fluorene 

7005-72-3 4-Chloro~henyl-~hen~lether 
100-01-6 4-Nltroanlllne 
534-52-1 4,6-Dinitro-2-methylphenol 
86-30-6 N-n1trosod1phenylam1ne (1) 

101-55-3 4-Bromophenyl-phenylether 
118-74-1 Hexachlorobenzene 

1912-24-9 Atrazine 
87-86-5 Pentachlorophenol 
85-01-8 Phenanthrene 

120-12-7 Anthracene 
86-74-8 Carbazole 
84-74-2 Dl-n-bu~ylphtha~ate 

206-44-0 Fluoranthene 
129-00-0 Pvrene 
85-68-7 Butylbenzylphthalate 
91-94-1 3,3'-Dlchlorobenzldlne 
56-55-3 Benzo a)anthracene 

218-01-9 Chgsene 
117-81-7 bis(2-Ethylhexyl)phthalate 
117-84-0 Dl-n-octylphthalate 
205-99-2 Benzo b fluoranthene 
207-08-9 Benzo k fluoranthene 

50-32-8 Benzo a pyrene 
193-39-5 Indeno(1,2,3-cd)pyrene 
53-70-3 Dibenzo a,h)anthracene 

191-24-2 Benzo:g,h,l)perylene 

(1) - Cannot be separated from Diphenylamine 

SDG No. : BQQ91 

Lab Sample ID: 040415-09 

Lab File ID: DH405 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

940 u 
940 u 
370 u 
370 u 
370 u 
370 u 
370 u 
940 u 
940 u 
370 u 
370 u 
370 u 
370 u 
940 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
180 J1> 
370 ·u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

' 

• 
FORM I SV-2 OLM04.3 
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• 

EPA SAMPLE NO. ~il' 
I 

1G 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

·Lab Name: CEIMIC CORP 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.5 (g/mL) G 

Level: (low/med) LOW 

% Moisture: 13 Decanted: (Y/N) N 

Contract: 68-W-03-018 

SAS No.: SDG No.: BQQ91 

Lab Sample ID: 040415-09 

Lab File ID: DH405 

Concentrated Extract Volume: 500 (uL) 

Date Received: 05/18/04 

Date Extracted:05/20/04 

Date Analyzed: 05/27/04 

Injection Volume: 

GPC Cleanup: . (Y/N) Y 

Number TICs found: 1 

2. 0 {uL) 

pH: 7.2 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

BQQ99 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
==================== ============================ ======== ============= ===== 

1. 57-10-3 HEXADECANOIC ACID 12.17 i200 NJ 
2. 
3. 
4. 
5 . 
. 6 .. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30 . 

FORM I SV-TIC OLM04.3 

31 't 
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1C EPA SAMPLE NO. {: _,;-
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SBLKDM 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 • Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0(g/mL) G 

Level: (low/med) LOW 

% Moisture: Decanted: (Y/N) 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 7.0 

CAS NO. COMPOUND 

100-52-7· Benzaldehyde 
108-95-2 Phenol 
111-44-4 bis(2-Chloroethyl)Ether 

95-57-8 2-Chlorophenol 
95-48-7 2-Methylphenol 

108-60-1 2,2'-oxybls(1-Chloropropane) 
98-86-2 Acetophenone 

106-44-5 4-Methylphenol 
621-64-7 N-Nitroso-di-n-propylamine 
67-72-1 Hexachloroethane 
98-95-3 Nitrobenzene 
78-59-1 Isophorone 
88-75-5 2-Nitrophenol 

105-67-9 2,4-Dlmethylphenol 
111-91-1 bis(2-Chloroethoxy)methane 
120-83-2 2,4-Dlchlorophenol 

91-20-3 Naphthalene 
106-47-8 4-Chloroanlllne 

87-68-3 Hexachlorobutadiene 
105-60-2 Caprolactam 

59-50-7 4-Chloro-3-Methylphenol 
91-57-6 2-Methylnaphthalene 
77-47-4 Hexachloroc~clopentadiene 
88-06-2 2,4,6-Trlchlorophenol 
95-95-4 2,4,5-Trichlorophenol 
92-52-4 1, 1' -Biphenyl 
91-58-7 2-Chloronaghthalene 
88-74-4 2-Nltroanlllne 

131-11-3 Dimethyl phthalate 
606-20-2 2,6-Dlnltrotoluene 
208-96-8 Acenaphthylene 

99-09-2 3-Nltroanlllne 
83-32-9 Acenaphthene 

FORM I SV-1 

SDG No.: BQQ91 

Lab Sample ID: S0520-B1D 

Lab File ID: DH340 

Date Received: 

Date Extracted: 05/20/04 

Date Analyzed: 05/25/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

330 u 
330 u 
330 u 
330 u 
330. u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
830 u 
330 u 
330 u 
830 u 
330 u 
330 u 
330 u 
830 u 
330 u 

• 
OLM04.3 

415 



• 

I 

• 

1D EPA SAMPLE NO. /. '· <...·-
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SBLKDM 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0(g/mL) G 

Level: (low/med) LOW 

% Moisture: Decanted: (Y /N) 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2.0(uL) 

GPC Cleanup: (Y/N) Y pH: 7.0 

CAS NO. COMPOUND 

51-28-5 2,4-Dinitrophenol 
100-02-7 4-Nltrophenol 
132-64-9 Dibenzofuran 
121-14-2 2,4-Dlnltrotoluene 

84:...66-2 Diethylphthalate 
86-73-7 Fluorene 

7005-72-3 4-Chlorophenyl-phenylether 
100-01-6 4-Nltroanlllne 
534-52-1 4,6-Dinitro-2-methylphenol 

86-30-6 N-nltrosodlphenylamlne (1) 
101-55-3 4-Bromophenyl-phenylether 
118-74-1 Hexachlorobenzene 

1912-24-9 Atrazine 
87-86-5 Pentachlorophenol· 
85-01-8 Phenanthrene 

120-12-7 Anthracene 
86-74-8 Carbazole 
84-74-2 Dl-n-butylphthalate 

206-44-0 Fluoranthene 
129-00-0 Pyrene 

85-68-7 Butylbenzylphthalate 
91-94-1 3 , 3 ' - Dlchlorobenzldlne . 
56-55-3 Benzo(a)anthracene 

218-01-9 Chrysene 
117-81-7 bis(2-Ethylhexyl)phthalate 
117-84-0 Dl-n-octylphthalate 
205-99-2 Benzo(b)fluoranthene 
207-08-9 Benzo(k)fluoranthene 

50-32-8 Benzo(a)pyrene 
193-39-5 Indeno(1,2,3-cd)pyrene 

53-70-3 Dibenzola,h)anthracene 
191-24-2 Benzo(g,h,l)perylene 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

SDG No.: BQQ91 

Lab Sample ID: S0520-B1D 

Lab File ID: DH340 

Date Received: 

Date Extracted: 05/20/04 

Date Analyzed: 05/25/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

830 u ..!. 
830 u 
330 u 
330 u 
330 u 
330 u 
330 u 
830 u 
830 u 
330 u 
330 u 
330 u 
330 u 
830 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
150 J 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

-

I 



1G EPA SAMPLE NO.&j 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
SBLKDMI 

Lab Name: CEIMIC CORP Contract: 68-W-03-018 ------1. 
Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/mL) G 

Level: (low/med) LOW 

% Moisture: . Decanted: (Y /N) 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 7.0 

Number TICs found: 0 

SDG No.: BQQ91 

Lab Sample ID: S0520-B1D 

Lab File ID: DH340 

Date Received: 

Date Extracted:05/20/04 

Date Analyzed: 05/25/04 

Dilution Factor: 1.0 

Extraction: (Type) SONC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
==================== ============================ ======== ============= ===== 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I SV-TIC OLM04.3 • 
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1E EPA SAMPLE NO. ? (} 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

BQQ91 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0(g/mL) G 

% Moisture: 19 Decanted: (Y/N) N 

Extraction: (Type) SONC 

Concentrated Extract Volume: 5000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 7.7 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 qarrrrna-BHC (Llndane) 
76-44-8 Heptachlor· 

309-00-2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-.98-8 Endosulfan I 
60-57-1 D1eldr1n 
72-55-9 4,4 I -DDE 
72-20-8 Enchln 

33213-65,-9 Endosultan II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosultan sultate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 oarrrrna-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: 040415-01 

Lab File ID: 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG . Q 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1· 
2.1 
4.1 

15 
4.1 
4.1 
4.1 
4.1 

30 
21 

4.1 
4.1 
2.1 
2.1 
210 

41 
83 
41 
41 
41 
41 
67 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
~ u,:r 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

OLM04.3 
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1E EPA SAMPLE NO. ,;. '/ 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

BQQ92 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 ---· Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.1(g/mL) G 

% Moisture: 28 Decanted: (Y/N) N 

Extraction: (Type) SONC 

Concentrated Extract Volume: 5000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 8.3 

CAS NO. COMPOUND 

319-84-6 alR_ha-BHC 
319-85-7 ·beta-BHC 
319-86-8 delta-BHC 

58-89-9 gamma-BHC (Llndane) 
76-44-8 Heptachlor 

309-00'--2 Aldrln 
1024-57-3 Heptachlor epoxlde 

959-98-8 Endosultan I 
60-57-1 Dleldrln 
72-55-9 4/4 I -DDE 
72-20-8 Endrln 

33213-65-9 Endosulfan II 
72-54-8 4 1 4 1 -DDD 

1031-07-8 EnQ_osu_J._tan su]fate 
50-29-3 4/4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endrln ketone 
7421-93-4 Endrln aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 gamrr.a-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: 040415-02 

Lab File ID: 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/28/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: · 
(ug/L or ug/Kg) UG/KG Q 

2.4 u 
2.4 u 
2.4 u 
2,4 u 
2.4 u 

.. 2.4 u 
2.4 u 
2.4 u 
4.6 u 

17 
4.6 u 
4.6 u 
4.6 u 
4.6 u 
9.3 -~UJ" 

24 u 
4.6 u 
4.6 u 
2.4 u 
2,4 u 
240 u 

46 u 
93 u 
46 u 
46 u 
46 u 
46 u 
53 

• 
OLM04. 3 
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• 

1E EPA SAMPLE NO. '?0 . 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

BQQ93 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.4(g/mL) G 

% Moisture: ("J) Decanted: (Y/N) N 
.-.....___/ 

Extraction: (Type) SONC 

SAS No.: 

Concentrated Extract Volume: 5000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y · pH: 7.4 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 ]Jeta-BHC 
319-86-8 delta-BHC 

58-89-9 garmna-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 }Udrln 
1024-57-3 Heptachlor epoxlde 

959-98-8 Endosultan I 
60-57-1 Dleldrln 
72-55-9 4,4 I -DDE 
72-20-8 Endrln 

33213-65-9 Endosulfan II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endrln ketone 
7421-93-4 Endrln aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 qarmna-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroc_],or-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

i 
~ ._-..-.· -.... ~ .• / ~ ... 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: 040415-03 

Lab File ID: 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: . 
(ug/L or ug/Kg) UG/KG Q 

4.7 u -fr, 4.7 .U ; 
4.7 u ' j 
4.7 u I 
4.7 u I 
4.7 u I 
4.7 u ' 4.7 u . !, 

21 v 

J-.,'{0 ~ ~ ~tDrl 
9.0 u;r I 
9.0 u ~ 
9.0 u 1 
9.0 u " 

/20 ~ ~-u.s 
47 u .:::!:""" 

9.0 u r 
9.0 u l 

I 

4.7 u I 
4.7 u ! 
470 u I 

90 u l 
180 u i 

90 u l 
90 u l 
90 u L· 
90 u ·~~ 

53 J:! 

OLM04.3 



1E EPA SAMPLE NO. ?·i 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.2(g/mL) G 

% Moisture: 12 Decanted: (Y/N) N 

Extraction: (Type) SONC 

Concentrated Extract Volume: 5000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 7.0 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-89-9 gamma-BHC (L1naane} 
76-44.:.8 Heptachlor 

309-00-2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosulfan I 
60-57-1 D1eldr1n 
72-55-9 4,4 I -DDE 
7:L-20-8 .t.ndrln 

33213-65-9 Endosulfan II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosulfan sulrate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 aamma- C:hl or:dane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

SDG No.: BQQ91 

Lab Sample ID: 040415-04 

Lab File ID: 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

1.9 ·u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
5.1 

cTi ~ ~r. 
"':) '7 
-' . ' u 
3.7 u 
3.7 u 
3.7 u 

42 ~u 
19 u 

3.7 u 
3.7 u 
1.9 u 
1.9 u 
190 u 

37 u 
76 u 
37 u 
37 u 
37 u 
37 u 
28 J 

• 

I 

• 
FORM I PEST OLM04.3 

512 



• 

• 

1E EPA SAMPLE NO. 1:2. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

BQQ95 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32 903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0(g/TnL) G 

% Moisture: 28 Decanted: (Y/N) N 

Extraction: (Type) SONC 

Concentrated Extract Volume: 5000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.7 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 garrma-BHC (Llndane) 
76-44-8 Heptachlor 

30.9-00-2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosulfan I 
60-57 1 D1eldr1n 
72-55-9 4, 4 I -DDE 
72-20-8 Endr1n 

33213-65 9 Endosulfan II 
72-54-8 4 I 4 I -DDD 

1031-07-8 Endosulfan sultate 
50-29-3 4, 4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 gamrna-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-l Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No. : BQQ91 

Lab Sample ID: 040415-05 

Lab File ID: 

Date Received: 05/18/04 

Date Extracted: OS/20/04 

Date Analyzed: 05/28/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

2.4 u 
2.4 u 
2.4 u 
2.4 u 
2.4 u 

.2.4 u 
2.4 ·u 
2.4· u 

22 
i0D ~ ~-.:zr 

4.6 u 
4.6 u 

27 
4 .. 6 u 

YJ() ~ JM15U.:J 
24 u 

4.6 u 
4.6 u 
3.5 ~ . ...,..,. ._, 
3.2 7 :TN. 
240 u 

46 u 
93 u 
46 u 
46 u 
46 u 
46 u 
52 y :r 

OLM04.3 



1E EPA SAMPLE N0.93 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

BQQ96 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 ---· Lab Code: CEIMIC Case No.: 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.3(g/mL) G 

% Moisture: 36 Decanted: (Y/N) N 

Extraction: (Type) SONC 

Concentrated Extract Volume: 5000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 7.9 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-:-8 delta-BHC 

58-89-9 gamma-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 Aldrln 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosultan I 
60-57-1 D1eldr1n 
72-55-9 4,4 1 -DDE 
72-20-8 Endrln 

33213-65-9 Endosulfan II 
72-54-8 4,4 1 -DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone . 
7421-93-4 Enctr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 qamma-Chlordane 
8001-35-2 ·Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Arocl_or-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Arocl_or-1260 

-~· ,, -""'· i/; /''._ \ ;: ~ /: ' ; •• l ..••.. 1 

-~ 1~,·· 
.... ·-... ... 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: 040415~06 

Lab File ID: 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/28/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

2.6 u 
2.6 u 
2.6 u 
2.6 u 
2.6 u 
2.6 u 
2.6 u 
2.6 u 
5.7 ' •. 

(-./ (#!';·/) ~ ~;a_~' 

5.1 u 
5.1 u 

20 
5.1 u 

35 ~().,; 
26 u 

5.1 u 
5.1 u 
3.1 
4.0 7 3" 
260 u 

51 u 
100 u 

51 u 
51 u 
51 u 
51 u 

100 ;~P :r 

• 
OLM04 .3 

5G9 



• 

• 

1E EPA SAMPLE NO .{1/ 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

BQQ97 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.5(g/mL) G 

% Moisture: 10 Decanted: (Y/N) N 

Extraction: (Type) SONC 

Concentrated Extract Volume: 5000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.8 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 . beta-BHC 
319-86~8 delta-BHC 
58-89-9 gamma-BHC (L1ndane) 
76-44-8 Heptachlor 

309-00-2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosultan I 
60-57-1 D1eldr1n 
72-55-9 4,4 I -DDE 
72-20-8 Endr1n 

.33213-65 9 Endosultan II 
72-54-8 4,4 I -DDD 

1031 07 8 Endosultan sulfate 
50-29-3 4 I 4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421 93 4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 oamma-Chlordane 
8001-35-2 Toxaphene 

12674 11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: 040415-07 

Lab File ID: 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/28/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS:· 
(Ug/L or ug/Kg) UG/KG Q 

. . 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3 .6. u 
4.5 
3.6 u 
3.6 u. 
3.6 u 
3.6 u 
6.9 -~lJJ 

19 u 
3.6 u 
3.6 u 
1.9 u 
2.4 
190 u 

36 u 
73 u 
36 u 
36 u 
36 u 
36 u 
36 u 

OLM04.3 

603 



1E EPA SAMPLE NO. }_s;-
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

BQQ98 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30:0(g/mL) G 

% Moisture: 46 Decanted: (Y/N) N 

Extraction: (Type) SONC 

Concentrated Extract Volume: 5000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 6.5 

CAS NO. COMPOUND 

319-84-6 al_Qha-BHC 
319-85-7 beta-BHC. 
319-86-8 delta-BHC 
58-89-9 qamma-BHC ( Llndane) 
76-44-8 Heptachlor 

309-00-2 Aldrln 
1024-57-3 Heptachlor epoxlde 

959-98-8 En_Q_osulfan I 
60-57-1 Dleldrln 
72-55-9 4,4 I -DDE 
72-20-8 Endrln 

33213-65-9 Endosul1:an II 
72-54-8 4,4 I -DDD 

1031-07.,-8 Endosulfan sulfate 
50-29-3 4,4 1 -DDT 
72-43-5 Met_!logctllor 

53494-70-5 Endrln ketone 
7421-93-4 .Endrln aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 qamrna -Chloreiaile 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: 040415-08 

Lab File ID: 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

3.1 u 
3.1 u 
3.1 u 
3.1 u 
3.1 u 
3.1 u 
3.1 ·u 
3.1 u 
6.1 u 
6.1 u 
6.1 u 
6.1 u 
6.1 u 
6.1 u i 

6.1 u~ 
31 U" 

6.1 u 
6.1 u 
3.1 u 
3.1 u 
310 u 

61 u 
120 u 

61 u 
61 u 
61 u 
61 u 
61 u 

• 
OLM04.3 

G 1 tj ....... 



• 

• 

1E EPA SAMPLE N0.~0 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

BQQ99 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.5(g/mL) G 

% Moisture: 13 Decanted: (Y/N) N 

Extraction: (Type) SONC 

SAS No.: 

Concentrated Extract Volume: 5000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH:. 7.2 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 _Qeta-BHC 
319-86-8 delta-BHC 
58-89-9 _gamma- BHC . ( Llndane) 
76-44-8 Heptachlor 

. 309-00-2 Aldrln 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosultan I 
60-57'--1 D1eldr1n 
72-55-9 4,4 I -DDE 
72-20-8 Endr1n 

33213-65-9 Endosult:an II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosultan sulfate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxychlor 

53494-'70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 aamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 ,, 

11.096-82-5 Aroclor-1260 

FORM I PEST 

SDG No. : BQQ91 

Lab Sample ID: 040415-09 

Lab File ID: 

Date Received: 05/18/04 

Date Extracted: 05/20/04 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 

19 
3.7 
3.7 
1.9 
1.9 
190 

37 
76 
37 
37 
37 
37 
37 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

OLM04.3 

6 ,,!"'"" 
~J 



1E EPA SAMPLE NO . -9::; 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PBLK01 I 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 -· Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 

30.0(g/mL) G 

0 Decanted: (Y/N) N 

Extraction: (Type) SONC 

SAS No.: 

Concentrated Extract Volume: 5000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 

CAS NO. COMPOUND 

319-84-6 alQ_ha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-89-9 gamma-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 ~9£1n · 
1024-57-3 Heptachlor epox1de 

959-98-8 · Endosultan I 
60-57-1 D1eldr1n 
72-55-9 4,4'-DDE 
72-20-8 Endrlu 

33213-65-9 Endosulfan II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4 '-DDT 
72-43-5 Methoxych~or 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 oamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No. : BQQ91 

Lab Sample TD: P0520-B2 

Lab File ID: 

Date Received: 

Date Extracted: 05/20/04 

Date Analyzed: 05/28/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y /N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
3.3 u 
3.3 u 
-:( . -·-' u 
3.3 u 
3.3 u 
3.3 u 
7.8 

17 u 
3.3 u 
3.3 u 
1.7 u 
1.7 u 
170 u 

33 u 
67 u 
33 u 
33 u 
33 u 
33 u 
33 u 

• 
OLM04.3 

850 



• 

• 

1E EPA SAMPLE NO. -?5 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PBLK02 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0(g/mL) G 

% Moisture: 0 Decanted: (Y/N) N 

Extraction: (Type) SONC 

Concentrated Extract Volume: 5000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 

CAS NO. COMPOUND 

319-84-6 .alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-89-9 gamma-BHC (Llndane) 
76-44-8 ·Heptachlor 

.309'-00-2 Aldr1n 
1024.;_57-3 Heptachlor epox1de 

959-98-8 Endosultan I 
60-57-1 D1eldr1n 
72-55-9 4,4 I -DDE 
72-20-8 Endr1n 

33213-65-9 Endosultan II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosultan sulfate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n -~etone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 aamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: P0607-B4 

Lab File ID: 

Date Received: 

Date Extracted: 06/07/04 . 

Date Analyzed: 06/12/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1. 7· u 
1.7 u 
1.7 u 
3.3 u 
3.3 u 
3.3 u 
3.3 u 
3.3 u 
3.3 u 
3.3 u 

17 u 
3.3 u 
3.3 u 
1.7 u 
1.7 u 
170 u 

33 u 
67 u 
33 u 
33 u 
33 u 
33 u 
33 u 

OLM04.3 

955 



1E EPA SAMPLE NO. 7'/' 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: CEIMIC CORP Contract: 68-W-03-018 __ P_I_B_L_K_o_A __ ~ 
Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND. 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-89-9 qamma-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 AJ__dr1n 
1024-57-3 Heptachlor ~OXlde 

959-98-8 Endosultan I 
60-57-1 D1eldr1n 
72-55-9 4,4' -DDE 
72-20-8 Encir1n 

33213-65-9 Endosultan II 
72-54-8 4,4' -DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4' -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 aamma-Chlordane 
8001-35~2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SOO No. : BQQ91 

Lab Sample ID: PIBLKOA 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyze~: 05/21/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u . 1.0 u 

• 
OLM04.3 

SGO 



• 

• 

1E EPA SAMPLE NO. ?5 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKOC 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-89-9 gamma-BHC (Llndane) 
76-44-8 Heptachlor · 

309-00-2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosulfan I 
60-57-1 D1eldr1n 
72-55-9 4,4 1 -DDE 
72-20-8 Endr1n 

33213-65-9 Endosultan II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosultan sulfate 
50-29-3 4,4 I -DDT 
72-43-5 Metn_oxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 algha-Chlordane 
5103-74-2 ga!TIIT'.a-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroc_!or-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: PIBLKOC 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

OLM04.3 



1E EPA SAMPLE NO. ':?I 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKOD I . 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 -· Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y/N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 gamma-BHC (_Llndane) 
76-44-8 Heptachlor 

309-00-2 A.l_drln 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosultan I 
60-57-1 D1eldr1n 
72-55-9 4,4 1 -DDE 
72-20-8 Endrln 

33213-65-9 Endosulfan II 
72-54-8 4, 4 I -DDD 

1031-07-8 Endosultan sultate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endrln aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: PIBLKOD 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 05/28/04 

Dilution Factor: 1. 0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 

·0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

I 

• 
OLM04.3 



• 

• 

1E EPA SAMPLE NO. J,l 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKOE 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y/N) 

SAS No.: 

Concentrated Extract Volume: 10000(uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-"85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 gamma-BHC (Llndane) 
76-44-8 HeptachJ,or 

309-00~2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 Endbsu_gan I 
60-57-1 D1eldr1n 
72-55-9 4,4' -DDE 
72-20-8 Endr1n 

33213-65-9 Endosulfan II 
72-54-8 4,4' -DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4' -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 aamma -Qllordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-:82-5 Aroclor-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: PIBLKOE 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 05/28/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.10 
0.10 

0.050 
0.050 

5.0 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Ol.M04.3 

()P9 JO '·r 



1E EPA SAMPLE NO. ?3 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKOF I 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 -· Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type)· 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319~86-8 delta-BHC 
58-89-9 garrnna-BHC ( L1ndane) 
76-44-8 Heptachlor 

309-00-2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 Ehdosulfan I 
60-57-1 D1eldr1n 
72-55-9 4,4 I -DDE 
72-20-8 Endr1n 

33213-65-9 En.<:].osu_lfan II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Engr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 qarrnna-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-124 8. 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor...:1260 

FORM I PEST 

SDG No. : BQQ91 

Lab Sample ID: PIBLKOF 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 05/28/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.10 
0.10 

0.050 
0.050 

5.0 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

• 
OLM04.3 

(1"10 
vlt:.. 



• 

• 

1E EPA SAMPLE NO._,_ 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKOG 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y/N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 gamma-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 Aldrln 
1024-57-3 Heptachlor epoxlde 

959-98-8 Endosulfan I 
60-57-1 Dleldrln 
72-55-9 4,4 I -DDE 
72-20-8 Endrln 

33213-65-9 Enc:iosultan II 
72-54-8 4,4 I -DDD 

1031-07-8 En_Q_osul tan su_ltate 
50-29-3 4,4 1 -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endrln ketone 
7421-93-4 Endrln aldehYQ_e 
5103-71-9 alpha-Chlordane 
5103-74-2 qamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Arocl,or-1260 

FORM I PEST 

SDG No. : BQQ91 

Lab Sample ID: PIBLKOG 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 05/29/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

OLM04.3 

-· 



1E EPA SAMPLE NO. j's· 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKOH I 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 -· Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

· GPC Cleanup: (Y/N) N ·pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 garrrrna-BHC . ( Ll:q_d_ane) 
76-44-8 Heptachlor 

309-00-:2 Aldrln 
1024-57-3 Heptachlor epoxlde 

959-98-8 Endosultan I 
60-57-1 D1eldr1n 
72-55-9 4/4 I -DDE 
"/~-20-8 .r;ndrln 

33213-65-9 Endosultan II 
72-54-8 4 1 4 1 -DDD 

1031-:07-8 Endosultan sulfate 
50-29-3 4/4 I -DDT 
72-43-5 Metho.xychlor 

53494-70-5 Endrln ketone 
7421-93-4 Endrln aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 aamrna-Chlordane 
80.01-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Arocl_or-1260 

FORM I PEST 

SDG No. : BQQ91 

Lab Sample ID: PIBLKOH 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 05/30/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.10 
0.10 

0.050 
0.050 

5.0 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

• 
OLM04.3 

(It' 0 
JtO 



• 

• 

1E EPA SAMPLE NO .. ; 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKOJ 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86:-8 delta-BHC 
58-89-9 garrtma-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosulfan I 
60-57-1 D1eldr1n 
72-55-9 4,4' -DDE 
72-20-8 Endr1n 

33213-65-9 Endosultan II 
72-54-8 4, 4 I -DDD 

1031-07-8 EndosulJ:an sultate 
50-29-3 4,4'-DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n )l;:etone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 aamma-Cl11ordane 
8001-35:..2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: PIBLKOJ 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 05/30/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0. 050 ' u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 

'1.0 u 
1.0 u 
1.0 u 

OLM04.3 



1E EPA SAMPLE NO.!~ 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKOK 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 --· Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

·Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 qarrnna-BHC _(L1nc!_ane) 
76-44-8 Heptachlor 

309-00-2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 En(iosultan I 
60-57-1 D1eldr1n 
72-55-9 4,4 I -DDE 
72-20-8 Endr1n 

33213-65-9 Endosulfan II 
72-54-8 4,4 '-DDD 

1031-07-8 Endosulfan su1fate 
50-29-3 4,4'-DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 aamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 ArocJor-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: PIBLKOK 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/09/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ·UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

• 
OLM04.3 



• 

• 

1E EPA SAMPLE NO. '/? 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKOL 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: ---
Extraction: (Type) 

1000 (g/mL) ML 

. Decanted: (Y/N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-89-9 qamma-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosultan I 
60-57-1 D1eldr1n 
72-55-9 4,4'-DDE 
72-20-8 Endrln 

33213-65-9 Endosulfan II 
72-54-8 4,4'-DDD 

1031-07-8 Endosulfan sultate 
50-29-3 4,4'-DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SOO No.: BQQ91 

Lab Sample ID: PIBLKOL 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/10/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y /N} N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

OLM04.3 

D87 



1E EPA SAMPLE NO.?t 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKOM 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 --· Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) WATER 

Sample wt/vol : 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 de_1ta-BHC 

58-89-9 qarmna-BHC (Llndane) 
76,..-44-8 Heptachlor 

309-00-2 A)._S:irln 
1024-57-3 Heptachlor epoxlde 

959-98-8 Endosultan I 
60-57-1 D1eldr1n 
72-55-9 4,4'-DDE 
72-20-8 .tmdrln 

33213-65-9 Endosulfan II 
72-54-8 4,4 '· -DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4'-DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endrln aldehyde 
5103-71-9 alp_ha -Chlordane 
5103-74-2 aamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: PIBLKOM 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/10/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

• 
OLM04.3 

9SO 



• 

• 

1E EPA SAMPLE NO. 0) 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKON 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 gamma-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 Aldr1n 
1024-'57-3 Heptachlor epox1de 

959-98-8 Endosulfan I 
60-57-1 D1eldr1n 
72-55 9 4/4 I -DDE 
72-20-8 Endr1n 

33213-65-9 Endosulfan II 
72-54-8 4,4'-DDD 

1031-07--'8 Endosulfan sulfate 
50-29-3 4 1 4 '-DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 aamma-Chlordane 
8001-35-2 Toxaphene 

12674'-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No. : BQQ91 

Lab Sample ID: PIBLKON 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/10/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 

,0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 ·U 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

OLM04.3 

933 



1E EPA SAMPLE NO. CJ1 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKOP 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 ---· Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000(uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-89-9 gamma-BHC (Lu"!dane) 
76-44-8 Heptachlor 

309-00-2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosulfan I 
60-57-1 D1eldr1n 
72-55-9 4,4 I -DDE 
72-20-8 Endr1n 

33213-65-9 Endosultan II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosultan sulfate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 qamma-Chlordane 
8001-35-2 Toxa_r>hene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 · Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroc__-l,_or-1260 

FORM I PEST 

SDG No. : BQQ91 

Lab Sample ID: PIBLKOP 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/11/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

• 
OLM04.3 



• 

• 

1E EPA SAMPLE NO. ;!;) 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKOQ 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Extraction: (Type) 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS. NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 gamma-BHC (Llndane) 
76-44-8 Heptach_lor 

309-00-2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosultan I 
60-57-1 D1eldr1n 
72-55-9 4,4 I -DDE 
72-20-8 .c;ndr1n 

33213-65-9 Endosultan II 
72-54-8 4,4 '-DDD 

1031-07-8 Endosultan sultate 
50-29-3 4,4 '-DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 gamrna -Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No. : BQQ91 

Lab Sample ID: PIBLKOQ 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/12/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.10 
0.10 

0.050 
0.050 

5.0 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

OLM04.3 

n ,--_ n 
J ~j J 



1E EPA SAMPLE NO. <')J' 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKOR 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 ---· Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 al_pha-BHC 
. 319-85-7 beta-BHC 
319-86:-8 delta-BHC 

58-89-9 garrrna-BHC (Llndane) 
.. 76-44-8 Heptachlor 
309-00-2 Aldrln 

1024~57-3 Heptachlor epoxlde 
959-98-8 Endosultan I 

60-57-1 Dleldrln 
72-55-9 4,4'-DDE 
72-20-Cl t;ndrln 

33213-65-9 Engosultan II 
.72-54-8 4,4'-DDD 

1031-07-8 Endosultan sultate 
50-29-3 4,4'-DDT 
72-43-5 Methqxyc,[l,lor 

53494-'70-5 Endrln ketone 
7421-93-4 End.rln aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 gamrna-Chlordane 
8001-35-2 ToxaQhene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No. : BQQ91 

Lab Sample ID: PIBLKOR 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/12/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

• 
OLM04.3 

1002 



• 

• 

1E EPA SAMPLE NO. 1 ~· 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKOS 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6. alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 gamma-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 AJ_gr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 Engosugan I 
60-57-1. D1eldr1n 
72-55-9 4,4 I -DDE 
72-20-8 Endr1n 

33213-65-9 Endosulfan II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxychlor 

.53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 al__12ha -Chlordane 
5103-74-2 gamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No. : BQQ91 

Lab Sample ID: PIBLKOS 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/12/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0~050 u 
0.050 u 
0.050 u 
0.050 u 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

OlM04.3 

1005 



1E EPA SAMPLE NO. '}·; 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKOT 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alppa-BHC 
319-85-7. beta-BHC 
319-86-8 delta-BHC 
58-89-9 garmna-BHC (Llndane) 
76-44-8 Heptachlor 

309.-00-2 Aldrln 
1024-57-3 Heptachlor epoxlde 

959-98-8 Endosultan I 
60-57-1 Dleldrln 

. 72-55-9 4,4' -DDE 
72-20-8 Endr1.~1 

33213-65-9 Endosultan II 
72-54-8 4,4' -DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4 '-DDT 
72-43-5 Metll_oxychlor 

53494~70-5 Endrln ketone 
7421-93-4 Endrln aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 aarmna-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroc]or-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1· Aroclor-1254 
11096-82-5 ArocJ.or-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: PIBLKOT 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/13/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 U· 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

• 
OLM04.3 

1C~3 



• 

• 

1E EPA SAMPLE NO. Jt;·· 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKOU 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sarrple wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y/N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-89-9 garmna-BHC ( Llndane) 
76-44-8 Heptachlor 

309-00-2 Aldrln 
1024-57-3 Heptachlor e12_0Xlde 

959-98-8 Endosulfan I 
60-57-1 Dleldrln 
72-55-9 4,4 I -DDE 
72-20-8 Endrln 

33213-65-9 Endosultan II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosultan sultate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endrln ketone 
7421-93-4 Encl.r_ln ald_ehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 gamrna-ChlordAn.e 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SOO No. : BQQ91 

Lab Sample ID: PIBLKOU 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/14/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 :u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

OLM04.3 

1011 



1E EPA SAMPLE NO. .:; ~ 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKOV I 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 -· Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleariup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 _gamma-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 Aldrln 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosultan I 
60-57-1 D1eldr1n 
72-55-9 4,4 I -DDE 
12-20-8 Endr1n 

33213-65-9 EnQ_osu],_fan II 
72-54-8 4,4 I -DDD 

. 1031-07-8 Endosulfan sulfate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 aamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroc_lor-1260 

FORM I PEST 

SOO No.: BQQ91 

Lab Sample ID: PIBLKOV 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/14/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

• 
OLM04.3 

1014 



• 

• 

1E EPA SAMPLE NO. :},;' 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKOW 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alp_ha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 gamma-BHC (Llndane) 
76-44-8 Heptach__.Lor 

309-00-2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosultan I 
60-57-1 D1eldr1n 
72-55-9 4,4'-DDE 
72-20-8 Endr1n 

33213-65-9 Endosulfan II 
72-54-8 4,4' -DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxychlor 

53494'-70-5 Endr1n ketone 
7421-93-4 Endrln aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 ArocJor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No. : BQQ91 

Lab Sample ID: PIBLKOW 

Lab File ID: 

Date Received: 

Date Extracted: · 

Date Analyzed: 06/14/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS:. 
(ug/L or ug/Kg) UG/L Q 

. 0. 050 u 
0.050 u 
0.050 u 
0.050 u 
0 .050. u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 TT 
u 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

OLM04.3 

10l7 



1E EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: CEIMIC CORP __ P_I_B_LK_1_A __ ~ 
SDG No. : BQQ91 

Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319:-:84-6 alpha-BHC 
319-85-7 .l:>_eta-BHC 
319-86-8 delta-BHC 

58-89-9 garmna-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 Aldrln 
1024-57-3 He_ptachlor epox1de 

959-98-8 .Endosulfan I 
60-57-1 D1eldr1n 
72-55-9 4,4 I -DDE 
72-20-8 Endr1n 

33213-65-9 En_9osul_! an II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosultan sulfate 
50-29-3 4,4 1 -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endrln ketone 
7421-93-4 Endrln alqehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 qamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Arocjor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

Lab Sample ID: PIBLKlA 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 05/21/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ·uG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

OLM04.3 

1 -. r· 0 
u~· 



• 

• 

1E EPA SAMPLE NO. I.()?: 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKlC 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol : 

% Moisture: 

Extraction: (Type) 

1000 (g:/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 qamma-BHC _( L1ndane) 
76-44-8 Heptachlor 

309-00-2 -~drln 
1024-57-3 Heptachlor epox1de 

959-98-8 EnQ_osu_.JJ:an I 
60-57-1 D1eldr1n 
72-55-9 4, 4 I -DDE 
72-20-8 Endr1n 

33213-65-9 Endosulfan II 
72-54-8 4,4'-DDD 

1031-07-8 Endosultan sulfate 
50-29-3 4,4'-DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n ald_ehyge 
5103-71-9 alpha-Chlordane 
5103-74-2 gamrna-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

· SDG No. : BQQ91 

Lab Sample ID: PIBLK1C 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 05/27/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L.or ug/Kg). UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

Ol.M04.3 

1023 



1E EPA SAMPLE NO. Jt' I 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLK1D 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 ---· Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC.Cleanup: (Y/N) N pH: 

CAS. NO. COMPOUND 

319-84-6 alQha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 garmna-BHC { L1ndane) 
76-44-8 Heptachlor 

309-00-2 Aldr1n 
1024-57-3 Heptachlor ep_ox1de 

959-98-8 Endosulfan I 
60-57-1 D1eldr1n 

.72-55-9 4,4'-DDE 
72-20-8 Endr1n 

33213-65-9 Endosulfan II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4'-DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 qamrr>.a-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16'-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroc .. l .. or-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No. : BQQ91 

Lab Sample ID: PIBLK1D 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 05/28/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0. 050. u 
0.050 u 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

• 
OLM04.3 

1 -. r r• 

Uib 



• 

• 

1E EPA SAMPLE NO. l)~ 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLK1E 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y/N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 peta-BHC 
319-86-8 delta-BHC 

58-89-9 garrnna-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosu):!_an I 
60-57-1 D1eldr1n 
72-55-9 4,4' -DDE 
12-20-8 Endr1n 

33213-65-9 Endosulfan II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4' -DDT 
72-43-5 Met.Q_()xychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha -Ch_1ordane 
5103-74-2 aamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SOO No.: BQQ91 

Lab Sample ID: PIBLK1E 

Lab File ID: 

Date Received: 

Date·Extracted: 

Date Analyzed: 05/28/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCEN'IRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
'. 0.050 u 

0.050. u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10. u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

OLM04.3 

1 ,~,r.n Lit.:.J 



1E EPA SAMPLE NO. ))3 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLK1F I 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 -· Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-89-9 gamma- BHC ( L1ndane) 
76-44-8 ·He};)tachlor 

309-00~2 Aldr1n 
1024-57-3 Heptachlor e12_ox1de 

959-98-8 Endosulfan I 
60-57-1 D1eldr1n 
72-55-9 4,4 I -DDE 
72-20-8 Endr1n 

33213-65-9 Engosu1fan II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosultan sultate 
50-29-3 4,4 1 -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-:2 qamrna -Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No. : BQQ91 

Lab Sample ID: PIBLK1F 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 05/28/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

• 
OLM04.3 



• 

• 

1E EPA SAMPLE NO .. / 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLK1G 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 gamma-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosulfan I 
60-57-1 D1eldr1n 
72-55-9 4,4 I -DDE 
72-20-8 Endr1n 

33213-65-9 Endosulfan II 
72-54-8 4 I 4 I -DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4, 4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 qamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-'21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: PIBLK1G 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 05/29/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

OLM04.3 

1 .-. r ~ 

l ·. ··''" i..JJ 



I 

1E EPA SAMPLE NO. /! 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLK1H 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 ---,..----· 
Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-:8 delta-BHC 

58-89-9 garrnna-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosulfan I 
60-57-1 D1eldr1n 
72-55-9 4,4 I -DDE 
72-20-8 Endr1n 

33213-65-9 Endosu:lf_an II 
72-54-8 4,4'-DDD 

1031-07-8 Endosultan sultate 
50-29-3 4,4'-DDT 
72-43-5 Methoxychlor 

53494-70-5 ·Endrln ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 gamua -Ch-Lordane 
8001-35-2 Toxa_phene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No. : BQQ91 

Lab Sample ID: PIBLK1H 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 05/30/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.10 
0.10 

0.050 
0.050 

5.0 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
TT 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

• 
OLM04.3 

1 .-. ,. 0 

u.:::o 



• 

• 

1E EPA SAMPLE NO. / /';_'; 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKlJ 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85.,-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 garrma-BHC (Llndane) . 
76-44-8 .·Heptachlor ' 

309-00-2 Aldr1n 
1024-57-3 Heptachlor e.R_ox1<:i_e 
959-98-8 Endosulfan I 
60-57-1 D1eldr1n 
72-55-9 4,4 I -DDE 
72-20-8 Endr1n 

33213-65-9 Endosulfan II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosultan sultate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
::>103-74-2 qamrna-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroc_lor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096'-82-5 Aroclor-1260 

FORM I PEST 

SDG No. : BQQ91 

Lab Sample ID: PIBLK1J 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 05/30/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 

0.10 u 
0.10 u 
(\ 1 (\ 
v.-Lv u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0. u 
1.0 u 

OLM04.3 

1041 



1E EPA SAMPLE NO. !:/} 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLK1K 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 ---· Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000(uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 gamma-BHC (Llndane) 
76-44-8 He_ptac}1lor 

309-'-00-2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 En_s:tosultan I 
60-57-1 D1eldr1n 
72-55-9 4,4 I -DDE 
72-20-8 Endr1n 

33213-65-9 Endosultan II 
72-54-8 4,4 1 -DDD 

1031-07-8 Endosultan sulfate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-/4-2 _gamrna- Ch.LOJ..-dane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroc_lor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroc.lor-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: PIBLK1K 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/09/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

• 
OLM04.3 



• 

• 

1E EPA SAMPLE NO. /)? 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLK1L 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 qamma-BHC (Lln~ane) 
76-44-8 ·Heptachlor 

309-00-2 Aldrln 
1024-57-3 Heptachlor egoxlde 

959-98-8 Endosulfah I 
60-57-1 Dleldrln 

.72-55-9 4,4 I -DDE 
72-20-8 Endrln 

33213-65-9 Endosulfan II 
72-54-8 4,4 '-DDD 

1031-07-8 Enc::i_osultan su.L:t:_ate 
50-29-3 4,4' -DDT. 
72-43-5 Metho~chlor 

53494-70-5 Endrln ketone 
7421-93-4 Endrln aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 ga!TI!TI.a-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroc_l_or-1260 

FORM I PEST 

SDG No. : BQQ91 

Lab Sample ID: PIBLKlL 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/10/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2. 0. u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

OLM04.3 

1047 



1E EPA SAMPLE NO. I J / 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLK1M 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 • Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-89-9 gamma-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosulfan I 
60-57-1 D1eldr1n 
72-55-9 4, 4' -DDE 
72-20-8 Endr1n 

33213-65-9 Endosulfan II 
72-54-8 4, 4 '-DDD 

1031-07-8 Endosulfan sulfate 
'50-29-3 4,4' -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Encirln a_lge.l'lyde 
5103-71-9 alpha-Chlordane 
~103-74-2 _gctuu ,,a- Ch.J-orsJ.ane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 ArocJ,or-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: PIBLK1M 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 66/10/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

• 
OLM04.3 



• 

• 

1E EPA SAMPLE NO. J/0 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLK1N 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL). 

GPC Cleanup: (Y/N) N pH: 

CAS ~0. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 _!)eta-BHC 
319-86-8 delta-BHC 

58-89-9 _gamma- BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 Aldrln 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosultan I 
60-57-1 D1eldr1n 
72-55-9 4, 4 I -DDE 

.72-20-8 Endr1n 
33213-65-9 Endosulfan II 

72-54-8 4,4 1 -DDD 
1031-07-8 Endosulfan sulfate 

50-29-3 4 I 4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-'-2 oamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SOO No.: BQQ91 

Lab Sample ID: PIBLKlN 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/10/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 

0.10 u 
0.10 ·U 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

OLM04.3 

1C52 



1E EPA SAMPLE NO. J I/ 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKlP 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 --· Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-89-9 gamma-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 Aldrln 
1024-57-3 Heptachlor epoxlde 

959-98-8 Endosulfan I 
60-57-1 Dleldrln 
72-55-9 4,4 I -DDE 
72-20-8 Endrlu 

33213-65-9 Endosultan II 
72-54-8 4, 4 I -DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endrln ketone 
7421-93-4 Endrln aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 aamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 ArocJ.or-12 4 8 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: PIBLKlP 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/11/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

• 
OLM04.3 

1055 



• 

• 

1E EPA SAMPLE NO . )/) 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLK1Q 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y/N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

•319-84-6 alpha-BHC 
·319-85-7 beta-BHC 
319-86-8 delta-BHC 

58-89-9 garrma-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 Aldr1n 
1024~57-3 Heptachlor epox1de 
959-98-8 Endosultan I 
60-57-1 D1eldr1n 
72-55-9 4,4 I -DDE 
72-20-8 Endr1n 

33213-65-9 Endosultan II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosultan sultate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 oarrma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: PIBLK1Q 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/12/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

OIM04 .3 

1 - r· 
u~s 



1E EPA SAMPLE NO. /l3 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLK1R 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 --· Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y /N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-89-9 gamma-BHC (LJ.ndane) 
76-44-8 Heptachlor 

309-00-2 Aldr1n 
1024-57-3 HeptachJ..or epoxJ.de 

959-98-8 Endosultan I 
60-57-1 D1eldr1n 
72-55-9 4,4' -DDE 
72-20-8 Endrin 

33213-65-9 Endosultan II 
72-54-8 4,4'-DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4'-DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n alde_hyc:le 
5103-71-9 alpha-Chlordane 
5103-74-2 gamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroc]or-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: PIBLK1R 

Lab File ID: 

Date Received: ----
Date Extracted: 

Date Analyzed: 06/12/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

. 0. 050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

• 
OLM04.3 

1 -.,. ,, uui. 



• 

• 

1E EPA SAMPLE NO. IN' 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLK1S 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y/N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 J?eta-BHC 
319-86-8 delta-BHC 
58-89-9 gamma-BHC (LJ.ndanel. 
76-44-8 Heptachlor 

309-00-2 AldrJ.n 
1024-57-3 Heptachlor epoxJ.de 

959-:98-8 En_Qosu_l:fan I 
' 60-57-1 D1eldr1n 

72-55-9 4,4 I -DDE 
72-20-8 EndrJ.n 

33213-65-9 Endosulfan II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxyc,lllor 

53494-70-5 EndrJ.n ketone 
7421-93-4 EndrJ.n aldehyde 
5103-71-9 alpha-Chlo::t"_dane 
5103-'/4-2 gamrna- Ch.LoL·dane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No. : BQQ91 

Lab Sample ID: PIBLK1S 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/12/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

OLM04.3 

10GL1 



1E EPA SAMPLE NO. ) J !: 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKlT 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 --· Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 (g/mL) ML 

Decanted: (Y/N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 peta-BHC 
319--:86-8 delta-BHC 
58-89-9 gamma-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosulfan I 
60-57-1 D1eldr1n 
72-55-9 4,4 I -DDE 
72-20-8 EndJ::1n 

33213-65-9 Endosultan II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosultan sulfate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endr1n ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-74-2 qamma-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroc)-_or-124 8 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No. : BQQ91 

Lab Sample ID: PIBLK1T 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/13/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

• 
OLM04.3 

10G7 



• 

• 

1E EPA SAMPLE NO.)//_, 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKlU 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No.: 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

1000 (g/mL) ML 

Decanted: (Y/N) 

SAS No.: 

Extraction: (Type) 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH:. ---

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 _beta-BHC 
319-86-8 delta-BHC 
58-89-9 garrma:-BHC iLlngane) 
76-44-8 Heptachlor 

309-00-2 _1U_~ln 
1024-57-3 Heptachlor epoxlde 

959-98-8 Endosu]:fan I 
60-57-1 Dleldrln 
72-55-9 4,4'-DDE 
72-20-8 Endrin. 

33213-65-9 Endosulfan II 
72-54-8 4, 4' -DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4'-DDT 
72-43-5 MetJ:lqxychlor 

534~4-70-5 Endrin ketone 
7421-93-4 Endrln aldehyde 
5103-71-9 al_Qha-Chlordane 
5103-74-2 gamrna-Chlordane 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor,-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: PIBLK1U 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/14/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

OLM04.3 



• 

• 

1E EPA SAMPLE NO. ) i? 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLKlV 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 

Lab Code: CEIMIC Case No. : 32903 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

Extraction: (Type) 

1000 . (g/mL) ML 

Decanted: (Y/N) 

SAS No.: 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: l. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha..:.BHC 
319-85-7 beta-BHC 
319-86..:.8 delta-BHC 
58-89-9 gamma-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 Aldr1n 
1024-57-3 Heptachlor epox1de 

959-98-8 Endosulfan I 
60-57-1 D1eldr1n 
72-55-9 4,4 I -DDE 
72-20-8 Endrin 

33213-65-9 Endosultan II 
72-54-8 4,4 I -DDD 

1031-07-8 Endosultan sultate 
50-29-3 4,4 I -DDT 
72-43-5 Methoxychlor 

53494-70-5 Endrin ketone 
7421-93-4 Endrln aldehyde 
5103-71-9 alpha-Chlordane 
r-'"11"\""'\ '"'7.11 I""\ 
::>.Lvj-,~-L. garnrra-Chlorda...."'1.e 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: PIBLKl V 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/14/04 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCEN'IRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050- u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

OLM04.3 

1 .-- ,-, r-

IJ:j 



1E EPA SAMPLE NO. / !) 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PIBLK1W 
Lab Name: CEIMIC CORP Contract: 68-W-03-018 ---· Lab Code: CEIMIC Case No.: 32903 · SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

1000 (g/mL) ML 

Decanted: (Y /N) 

Extraction: (Type) 

Concentrated Extract Volume: 10000 (uL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

319-84-6 alpha-BHC 
319-85-7 beta-BHC 
319-86-8 delta-BHC 
58-89-9 garruna-BHC (Llndane) 
76-44-8 Heptachlor 

309-00-2 A1cir1n 
1024-57-3 Heptachlor e2ox1de 

959-98-8 Endosultan I 
60-57-1 D1eldr1n 
72-55-9 4,4'-DDE 
72-20-8 Endr1n 

33213-65-9 Endosultan II 
72-54-8 4,4' -DDD 

1031-07-8 Endosulfan sulfate 
50-29-3 4,4 '-DDT 
72-43-5 Methoxyc_hlor 

53494-70-5 Endrin ketone 
7421-93-4 Endr1n aldehyde 
5103-71-9 alpha-Chlordane 
5103-'74-2 gamrna-Chlorda_TJ.e 
8001-35-2 Toxaphene 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
126:;72-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

FORM I PEST 

SDG No.: BQQ91 

Lab Sample ID: PIBLKlW 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 06/14/04 

Dilution Factor: L 0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION. UNITS: 
(ug/L or ug/Kg) UG/L Q 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

I 

• 
OLM04:3 



• 

• 

I . Functional Guidelines for Evaluating Organic Analysis 

CASE #--=-32=9'-"0""'"3 __ _ SDG #BQ091 

LAB:CEIMIC SITE: Celia's Laundry 

The current Functional Guidelines for evaluating organic data have been 
applied. 

All data are valid and acceptable except those analytes which have been 
qualified with a "J" (estimated), '"N" (presumptive evidence for the presence 
of the material), "U" (non-detects), "R" (unusable), or "JN" (presumptive 
evidence for the presence ofthe material at an estimated value). All action.is 
detailed on the attached sheets. 

Two facts should be noted by all data users. First, the "R" flag means that the 
associated value is unusable. In other words, due to significant QC problems, 
the analysis is invalid and provides no information as to whether the · 

. compound is present or not. "R" values should not appear on data tables 
because they cannot be relied upon, even as a last resort. The second fact to 
keep in mind is that no compound concentration, even if it has passed all QC 
tests, is guaranteed to be accurate. Strict QC serves to increase confidence in 
data but any value potentially contains error. 

Analytical data qualified as "JN" or "R" may not be used to demonstrate compliance with 
Toxicity Characteristic or Land Ban Regulations. · 

Reviewer's 
Signature: 

Verified By: 

4!fl:enberg Date:..M_/1_2_/ 2004 

.-
Date:.!-/..2-~ I 2004 

,, 
j i '/ 
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1. HOLDING TIMES: 

The amount of an analyte in a sample can change with time due to chemical 
instability, degradation, volatilization, etc. If the specified holding time is 
exceeded, the data may not be valid. Those analytes detected in the samples 
whose holding time has been exceeded will be qualified as estimated, "J". 
The non-detects (sample quantitation limits) will be flagged as estimated, "J", 
or unusable, "R", if the holding times are grossly exceeded. 

The following analytes in the samples shown were qualified because of 
holding time: 

Qualification: Holding Time 

No defects found. 

Protocol: VOA 

Qualification: Holding Time 
Protocol: BNA 

No defects found. 

Qualification: Holding Time 
Protocol: PES 

DC-4 The following pesticide soil samples are outside primary extraction holding time criteria. 
Hits are qualified "J" and non-detects are qualified "UJ". 

BQQ91RE; BQQ92RE, BQQ93RE, BQQ93REDL, BQQ94RE, BQQ94REDL, BQQ95MS, 
BQQ95MSD, 
BQQ95RE, BQQ95REDL, BQQ96RE, BQQ96REDL, BQQ97RE, BQQ99RE 

Note: lfproperly preserved, aqueous samples maintained at 4°C must be 
analyzed within fourteen (14) days of collection. If unpreserved, 
aqueous samples must be analyzed within seven (7) days for aromatic 
hydrocarbons. Soil/Solid samples must be analyzed within ten(IO) 
days of collection. 

2. BLANK CONTAMINATION: 

J) 0 

• 

• 
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Quality Assurance (QA) blanks [i.e., method, trip, field or rinse blanks] are 
prepared to identify any contamination which may have been 
mtroduced into the samples during sample preparation or field activity. 
Method blanks measure laboratory contammatwn. Trip blanks 
measure cross-contamination of samples during shipment. Field and 
rinse blanks measure cross-contamination of samples during field · 
operations. If the concentration of the analyte is less than 5 times the 
blank contaminant level (10 times for common contaminants), the 
analytes are qualified as non-detects, "U". The following analytes in 
the samples shown were qualified with "U" for these reasons: 

A) Method Blank Contamination 

Qualification: Laboratory BlanksProtocol: VOA 

DC-6 The following volatile samples have analyte concentrations reported above the CRQL 
and 
less than or equal to ten times (I OX) the associated method blank concentration. Hits are 
qualified "U" and non-detects are not flagged. 

Methylene Chloride 
BQQ94, BQQ95, BQQ98MS, · BQQ98MSD 

DC-13 The following volatile samples have analyte concentrations reported below the CRQL 
and 
less than or equal to ten times (I OX) the associated method blank concentration. Reported 
sample concentrations have been elevated to the CRQL. Hits are qualified "U" and non-detects 
are not flagged. 

Methylene Chloride 
BQQ91, BQQ92, BQQ93, BQQ96, BQQ97, · BQQ98, BQQ99 

DC-19 The following volatile samples are associated with a contaminated storage blank. Hits 
are 
qualified "U" and non-detects are not flagged. 

Methylene Chloride 
BQQ91, BQQ92, BQQ93, BQQ94, BQQ95, BQQ96, BQQ97, BQQ98, BQQ98MS, 
BQQ98MSD, BQQ99 

VOA - The ~o11o.wing TICs ~ere .rejected "R" in the indicated samples due to 
detectiOn m the associated method blank: 

naphthalene 
BNA 

hexadecanoic acid 

Associated Method BlankAssociated Samples 

BQQ92 

BQQ91, BQQ92, BQQ94, BQQ95, BQQ97 

Qualification: Laboratory Blanks Protocol: BNA 
DC-6 The following semivolatile samples have analyte concentrations reported above the CRQL 

and less than or equal to ten times ( 1 OX) the associated method blank concentration. Hits 
are qualified "U" and non-detects are not flagged. 

bis(2-Ethylhexyl)phthalate 
BQQ91, BQQ92, BQQ97 

DC-1 0 The following semivolatile samples have analyte concentrations reported below the CRQL 
and less than or equal to ten times ( 1 OX) the associated method blank concentration. Reported 

).JI 
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sample concentrations have been elevated to the CRQL. Hits are qualified "U" and non-detects 
are not flagged. · 

bis(2-Ethylhexyl)phthalate 
BQQ93, BQQ94, BQQ99 

Qualification: Laboratory Blanks Protocol: PES 

The narrative relates that the lab equipment was contaminated by a previous ~roup of · 
samples very high in DDT. All the samples in SDG BQQ91 have been judged fo be 
confaminated by this event in spite of the lab's efforts to clean up. The lab re-extracted the 
samples but exceeded the techmcal holding time. (See part 11. For further comments) 

2. BLANK CONTAMINATION (continued):· 

B) Field or Rinse Blank Contamination ("water blanks" or "distilled water 
blanks" are validated like any other sample) . . · 

VOA- The following compounds were gualified as non-detected "U" in the 
--- associated samples due to rinse blank contamination: · 

Compound Associated Samples 

No problems found. 

C) Trip Blank Contamination 

VOA - The following compounds were qualified as non-detected "U" in the 
--- associated samples due to tnp blank contamination: 

Compound Associated Samples 

No problems found. 

D) TIC Blank Contamination 

VOA/BNA - The following TIC common laboratory contaminants were 
reJected "R" in the associated samples because the levels detected are 
eitper <. 100 ug/L for aqueous samples or < 4000 ug/Kg for 
sOil/sediment samples: 

Fraction Associated Samples 

VOA No problems found. 

VOA/BNA - The following TIC contaminants were rejected "R" in the 
md1cated samples because these compounds are target TCL 
compounds also present in the associated volatile or semi-volatile 
fraction analyses: 

Fraction Samples 

No problems were found. 

Note: TIC compounds associated with a "best match" speCtra and CAS 

Jo}) 

• 

• 
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mnp.ber were qualified as presumptiv:e evidence ofa compqund at !'in 
estimated value "JN" by tile data reviewer. TICs not associated With a 
CAS number were qualified as estimated "J" by the data reviewer in 
the sample data. · · . 

3. MASS SPECTROMETER TUNING: 

Tuning and ·performance criteria are established to ensure adequate mass 
:resolution, prop~t; i~entification .of c;:ompounds, and to SOJ:!le degree, sufficient 
Instrument sepsitiVIty .. These ;cntena are not saqJ.:Rle s]:)ecific. fustrumen_t . 
performance ts. detetn:tmed usmg standard m_atenals. Therefore., tl).ese cnt~na 
should be met tn all ctrcumstances. The tunmg standard for vo1atile organtcs 
is bromofluorobenzene (BFB) and for semi-:·vo1atiles is decafluorotriphenyl-
phosphine (DFTPP). . 

lfthe mass calibration is in error or missing, all associated data will be 
classified as unusable "R". The following samples shown were qualified with 
"R" because of tuning: 

Qualification: IPC/Tune '--------"'P-=-r-"o=to'-"c=o=l:_V'-O=A · 

No defects found. 

Qualification: IPC/Tune Protocol: BNA 

No defects found. 

4. CALIBRATION: 

Satisfactory instrument calibration is established to. ensure that the instrument 
is capable of producing acceptable quantitative data. An initial calibration 
demonstrates that the instrument is capable of giving acceptable performance 
at the beginning of an experimental sequence. The continuing calibration 
verifies that the instrument is giving satisfactory daily performance. · 

Response Factor: 

The response .factor measures the instrument's response to specific chernical 
compounds. The response factor for the VOA/BNA Target Compound List 
(TCL) must be> 0.05 in both the initial and continuing calibrations. A value 
< 0.05 indicates a serious detection and quantitation problem (poor 
sensitivity). If the mean RRF of the initial calibration or the continuing 
calibration has a response factor <0.05 for any analyte, those analytes 
detected in environmental samples will be qualified as estimated "J". All 
non-d~t~cts for those compounds will be rejected "R". The following 
analytes in the samples shown were qualified because of response factor: 
Initial Calibration 

VOA - The foilowing compounds were either qualified as estimated "J" 
(positive values only) or "R" for non-detects in the associated samples 
because the Initial Calibration Mean RRF value is< 0.05: 
Compound Associated Sample(s) 

no problems found 



SITE: Celia's Laundry 

SOPNO.HW-6 

5. CALIBRATION: 

SDG#BQQ91 

Page 6 of 12 
DATA ASSESSMENT 

B) Percent Relative Standard Deviation (%RSD) and Percent Difference (%D): 

Percent RSD is calculated from the initial calibration and is used to indicate the stability of the 
specific compound response factor over increasing concentration. Percent D compares the 
response factor of the continuing calibration check to the mean response factor (RRF) from the 
initial calibration. Percent D is a measure of the instrument's daily performance. Percent RSD 
must be < 30% and % D must be < 25%. A value outside of these limits indicates potential 
detection and quantitation errors. For these reasons, all positive results are flagged as estimated, 
"J" and non-detects are flagged "UJ". If % RSD and % D grossly exceed QC criteria, non
detects data may be qualified "R". 

The following amilytes in the samples shown were qualified for %RSD and 
%D: . . 

Initial Calibration 

VOA-: 

DC-9 The following volatile samples are associated with a continuing calibration relative response 
factor (RRF50) outside primary criteria. Hits are flagged "J" and non-detects are not qualified.· 

1,2-Dibromo-3-chloropropane 
BQQ91, BQQ92, BQQ93, BQQ94, BQQ95, BQQ96, BQQ97, BQQ98, BQQ98MS, 
BQQ98MSD, BQQ99, VBLKOX, VBLKOY, VHBLKOl 

Qualification:. Calibrations Protocol: BNA 

DC-9 The following semivolatile samples are associated with a continuing calibration whose 
corresponding initial calibration has percent relative standard deviation (%RSD) outside 
primary criteria. Hits are qualified "J" and non-detects are not flagged. 

Benzaldehyde 
SBLKDM 

Qualification: Calibrations 
Protocol: PES 

No defects found. 

Continuing Calibration: 

VOA - The following compounds were qualified as estimated "J" because the 
Continuing Calibration %D is between 25-90% when the RRF50 is > 
Q.05: 

Qualification: Calibrations Protocol: VOA 

DC-8 The following volatile samples are associated with a continuing percent difference (%D) 
outside primary criteria. Hits are qualified "J" and non-detects are qualified "UJ". 

J)'/ 

• 

• 
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Trichlorofluoromethane 
BQQ98MS, VBLKOY, VHBLKOI 

1,1,2-Trichloro-1 ,2,2-trifluoroethane 
BQQ98MS, VBLKOY, VHBLKOl 

Carbon Disulfide 
BQQ98MS, VBLKOY, VHBLKOl 

trans-1 ,2-Dichloroethane 
BQQ98MS, VBLKOY, VHBLKOl 

DC-11 The following semivolatile samples are associated with a continuing calibration 
percent 
difference (%D) outside primary criteria. Hits are qualified "J" and non-detects are qualified 
"UJ". 

Benzaldehyde 
BQQ91, BQQ92, BQQ93, BQQ94, BQQ95, BQQ96, BQQ97, BQQ98, BQQ98MS, 
BQQ98MSD, BQQ99 

2,4-Dinitrophenol 
SBLKDM 

6. SURROGATES/SYSTEM MONITORING COMPOUNDS (SMC): 

All samples are spiked with surrogate/SMC compounds prior to sample 
preparatiOn to evaluate overall laboratory performance and efficiency 
of the analytical technique. If the measured surrogate/SMC 
concentratiOns were outside contract specifications, qualifications were 
applied to the samples and analytes as shown below. The following 
analytes for the samples shown were qualified because of 
surrogate/SMC recovery: 

-.:.-r,.....,." rT""1 · .C" ,, " ...:1 • L 1"..C: A . . A ''T'' v VA - .L ne 10uowtng compounus were eituer qua11J.1eu as estimate..... J or 
rejected "R" due to surrogate recovery outside specified QC limits: 

Qualification: SMC 

No defects found. 

Qualification: Surrogate 
Protocol: BNA 

No defects found. 

Qualification: Surrogate 
Protocol: PES 

Protocol: VOA 

DC-2 The following pesticide samples have surrogate percent recoveries which exceed the'upper 
limit of the criteria window. If %R for both both surrogates on both column are > contract . 
limit, hits are flagged "J". 

BQQ91, BQQ91RE, BQQ93, BQQ93DL, BQQ93RE, BQQ93REDL, BQQ94, BQQ94DL, BQQ94RE, 
BQQ94REDL, BQQ95, BQQ95DL, BQQ95MS, BQQ95MSD, BQQ95RE, BQQ95REDL, BQQ96, 
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BQQ96DL, BQQ96RE, BQQ96REDL, BQQ97, BQQ97RE 

· DC-5 The following pesticide samples have surrogate percent recoveries outside the lower limit 
of the criteria window, but greater than 10%. Hits are qualified "J" and non-detects are 
qualified "UJ". 

BQQ97RE 

7. INTERNAL STANDARDS PERFORMANCE: 

Intemal standard (IS) performance criteria ensure that the GC/MS sensitivity 
and response are stable during every experimental run. The intemal standard 
area count must not vary by more than a factor of 2 (-50% to 100%) from the 
associated continuing calibration standard. If the area count is outside the -
50% to 100% range of the associated standard, then all of the positiv~ results 
for compounds quantitated using that IS are qualified as estimated "J"~ and all 
non-detects as "UJ". Ifthe IS area is> 25% (a severe loss of sensitivity) then 
all non-detects associated with that IS are qualified as "R" and all positive 
results for compounds quantitated using that IS are qualified as estimated "J". 

The retention time of the intemal standard must not vary more than+ 30 
seconds from the associated continuing calibration standard. If an intemal 
standard retention time varies by more than 30 seconds, the reviewer will use 
professional judgement to determine either partial or total rejection of the data 
for that sample fraction. The following analytes in the samples shown were 
qualified because of intemal standard performance: 

The following compounds were either qualified as estimated "J" or 
rejected "R" m the associated samples due to exceeding Intemal 
Standard (IS) OC criteria (within -50% to +100% of the Continuing 
Calibration 12-hour standard): 

Intemal Standard Percent IS Area Count Qualifier 
of the 12-Hour Standard Sample(s) 

Qualification: Internal Standards Protocol: VOA 

No defects found. 

Qua!ific~tion: Tnter11~! ~t~nrl~rds Protocol: BNA 

No defects found. 

8. COMPOUND IDENTIFICATION: 

A) VOLATILE AND SEMI-VOLATILE FRACTIONS: 

TCL compounds are identified on the GC/MS by using the analyte's relative 
retention time (RRT) and by comparison to the ion spectra obtained from 
known standards. For the results to be a positive hit, the sample peak must be 
within+ 0.06 RRT units of the standard compound, and have an ion spectra 
which has a ratio of the primary and secondary m/e intensities within 20% of 
that in the standard compound. For the Tentatively Identified Compounds 
(TICs) the ion spectra must match accurately. In the cases where there is not 
an adequate ion spectrum match, the laboratory may have provided false 
positive identifications. The following analytes iri the samples shown were 

• 

• 
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qualified for compound identification: 

The following compounds were qualified as estimated "J" in the indicated 
samples because they could not be chromatographically resolved: 

Fraction Compounds Samples 

No problems were found. 

B) PESTICIDE FRACTION: 

The retention time of the reported compounds must fall within the calculated retention time . 
windows for the two chromatographic columns and a GC/MS confirmation is required if the 
concentration exceeds 10 ng/ml in the final sample extract. .The percent difference (%D) of the 
positiveresults obtained on the two GC columns would be S25%. The following analytes in the 
samples shown were qualified because of compound identification: 

Comoound %D + Qualifier 

25-75% 75-100% >100% >50%+<CRQL 

"J" ''JN'' "R" ''U" 

. 4,4'- DDE BQQ93 BQQ96 

4,4'- DDT BQQ91 BQQ92 
BQQ94DL 

alpha-Chlordane BQQ95 BQQ95 

~amma-
hlordane 

BQQ96 

Aroclor-1260 BQQ95 BQQ96 

Note: During the initial calibration sequence, absolute retention times are determined for 
all single response pesticides, the surrogates, and at least three major peaks of each 
multi-component analyte. Windows are centered around the mean absolute retention 
time for the analyte established during the initial calibration. Analytes are identified 
when peaks are observed in the retention time window for the compound on both GC 
columns. The quant reports listed many potential pesticide compounds for 
consideration. Comparison of the sample retention times to the retention time windows 
established during the initial calibration revealed that no additional pesticide compounds 
were detected in the associated samples. In addition, no shifts for surrogate compound 
retention times were noted to occur that might require consideration of compounds · 
outside respective retention time windows. 
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9. MATRIX SPIKES 

The LCS data are generated to determine the long-term precision and . 
accuracy of the analytical method. The LCS may be used in conjunction 
with other QC criteria for some additional qualification of the data. The 
following analytes, for the samples shown, were qualified because of LCS: 
Qualification: Matrix Spikes Protocol: VOA 

DC-2 The relative percent difference (RPD) between the following volatile matrix spike and matrix 
spike duplicate recoveries is outside criteria. HitS and non-detects are not flagged. . 

BQQ98MS 
Toluene, Chlorobenzene 

. BQQ98MSD 
Toluene, Chlorobenzene 

Qualification: Matrix Spikes 
Protocol: BNA 

DC-I The relative percent difference (RPD) between the following semivolatile matrix spike and 
matrix spike duplicate recoveries is outside criteria. Hits and non-detects are not flagged. 

BQQ98MS 
Phenol, N-Nitroso-di-n-propylarnine, Acenaphthene 

BQQ98MSD 
Phenol, N-Nitroso-di-n-propylawine, Acenaphthene 

DC-2 The following semivolatile matrix spike/matrix spike duplicate samples have percent recovery 
outside criteria. Hits and non-detects in the unspiked sample are qualified based on p 
rofessional judgement. 

BQQ98MS 
N-Nitroso-di-n-propylamine 

Qualification: Matrix Spikes 
Protocol: PES 

DC-I The relative percent difference (RPD) between the foiiowing pesticide matrix spike and 
matrix spike duplicate recoveries is outside criteria. Use professional judgement to qualify 
the data. 

BQQ95MS 
Dieldrin 

BQQ95MSD 
Dieldrin 

DC-2 The following pesticide matrix spike/matrix spike duplicate samples have percent recovery 
outside criteria. Use professional judgement to qualify the data. · 

BQQ95MS 
gamma-BHC (Lindane), Heptachlor, Aldrin, Dieldrin, Endrin, 4,4-DDT 

BQQ95MSD 
gamma-BHC (Lindane), Heptachlor, Aldrin, Dieldrin, Endrin, 4,4-DDT 

10. OTHER QC DATA OUT OF SPECIFICATION: 

.u? 

• 

• 
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VOA - The following compounds were qualified as estimated "J" in the . 
associated aqueous and/or soil/sediment field duplicate samples because the 
Relative Percent Difference (RPD) between the sample and field duplicate 
sample is> 50% for aqueous samples, or> 100% for soil/sediment samples: 

Compound Matrix% RPD 

No problems found. 

Associated Field 
Duplicate Samples 

11. SYSTEM PERFORMANCE AND OVERALL ASSESSMENT: 
Due to professional judgement, the following compounds were not transferred 
from the indicated dilution sample analyses to the undiluted sample analyses 
because the reported values of these compounds are either diluted out in the 
associated dilution sample analyses or are qualified as non-detected "U" due 
to blank contamination QC .criteria: 

Qualification: System Performance Protocol: PES 

No defects found. 

Note: All the samples have been qualified as contaminated by DDT andwere marked U or 
UJ. Evidence to support this conclusion comes from sample BQQ99 which was clean 
while the re-extracted sample BQQ99RE shows detectable DDT. Although the Method 
Blank , }'BLK02, for the re-extracted samples was clean, residual DDT was still in the 
equipment or glassware, since sample BQQ99 was taken far from area of contamination 
and did not show any detectable DDT in first analysis. In conclusion, it cannot be 
determined from these data whether DDT is present in these samples. 

Qualification: Percent Moisture Protocol: VOA 

No defects found. 

Qualification: Percent Moisture 
Protocol: BNA 

DC-1 Percent moisture content of the following semivolatile soil samples exceeds primary criteria. 
Hits are qualified "J" and non-detects are qualified "UJ". 

BQQ93 

Qualification: Percent Moisture 
Protocol: PES 

DC~ 1 Percent moisture content of the following pesticide soil samples exceeds primary criteria. 
Hits are qualified "J" and non-detects are qualified "UJ". 

BQQ93, BQQ93DL, BQQ93RE, BQQ93REDL 

12. CONTRACT PROBLEMS/NON-COMPLIANCE: 
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No problems found. 

13. This P.ac~age contain re-extraction, re-<:~nalysis or dilutio~ resl;llts. 
U_2on reviewmgthe QA results, the followmg Form I(s) are Identified 
to be used: 

PEST/PCB Fraction: 
Use Sample(s) 

BQQ91 
BOQ92 
BOQ93 
BOQ94 
B0095 
BOQ96 
BOQ97 
BQQ99 

Do Not Use Sample(s) 

BOQ91RE 
BQ092RE 
BOQ93RE, BQ093DL 
BOQ94RE, BQ094REDL 
B0095DL, BQQ95RE, BQ095REDL 
BOQ96DL, BQQ96RE, BQ096REDL 
BOQ97RE 
BQQ99RE . 

·. 
1 Due to professional judgement, data from the indicated sample 

will be ~se~ instead of data from the associate~ s~mple re-analys~s 
and/or dilutiOn analysts because overall QC cntena IS better met m the 
original sample analysis. 
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RECEIVED 1 31 

JUN I 6 2004 v 
SDG Narrative HAl. WASTE SUPPORT SEC. 

The enclosed data package is in response to USEP A, Region ll, Case No. 32903, and SDG No. 
BQQ91, Contract No. 68-W.-03-018. Under this SDG there are 11 VOA, 11 SVOA and 10 
PEST/PCB samples received at Ceimic Corporation on May 18, 2004. 

EPAID: 
BQQ91 
BQQ92 
BQQ93 
BQQ94 
BQQ95 
BQQ95MS 

· BQQ95MSD 
BQQ96 
BQQ97 
BQQ98 
BQQ98MS 
BQQ98MSD 
BQQ99 

(1) Sample Receipt 

CEIMICID: 
040415-01 
040415-02 
040415-03 
040415-04 
040415-05 
040415-05MS 
040415-05MSD 
040415-06 
040415-07 
040415-08 
040415-0SMS 
040415-0SMSD 
040415-09 

Cooler Temperatures upon receipt were2°C. 

Analysis 
VOA, SVOA, PEST/PCB 
VOA, SVOA, PEST/PCB 
VOA, SVOA, PEST/PCB 
VOA, SVOA, PEST/PCB 
VOA, SVOA, PEST/PCB 
PEST/PCB 
PEST/PCB 
VOA, SVOA, PEST/PCB 
VOA, SVOA, PEST/PCB 
VOA, SVOA 
VOA,SVOA 
VOA, SVOA 
VOA, SVOA, PEST/PCB 

(2) Instrumentation and Column Identification 

The following instruments were used for the analyses: 

GC/ECD Analysis 

A. VOA 

MS 15 HP5972 GC/MS, 30m, 0.25mm ID, 1.4 urn, DB-624 capillary column. 
01 trap #10 (Scm Tenax, Scm silica gel, Scm carbon molecular sieve) · 

B. SVOA 

c. 

MS4 HP5890Seriesll GC, HP5970BMS,30 m,0.25 mm ID, ZB.:.5 fused silica 
capillary column 

PEST/PCB 

AD6: HP5890ll (GC8) using 30m x 0.53mm ID, DB5 megabore column 

3 



AD7: HP5890ll (GC8) using 30m x 0.53mm ID, DB35 megabore column 

(3) Sample Information 

,· 

An "x" qualifier is flagged by Target Thru-put software whenever the data is manually 
edited. The letter ''M" for GC/MS and for GC is used on the raw data of the quantitation 
report whenever a manual integration is performed. Manual integrations are performed on 
GC/MS and GC standards and samples when computer generated integration picks up 
only a portion of the chromatographic peak, due to software limitations. When manual 
integrations are required, these integrations are performed using sound defensible 
professional judgment, in order to report accurate data. Each manual integration is signed 
and dated, and reviewed by both the lab supervisor and the GC/MS Interpretation 
Specialist for GC/MS or the Organic Lab Manager for Pest!PCB. 

A 

B. 

VOA Fraction (Method CLP SOW OLM04.3) 

The %moistures of the soil samples were: 

Client ID: 
BQQ91 
BQQ92 
BQQ93 
BQQ94 
BQQ95 
BQQ96 
BQQ97 
BQQ98 
BQQ99 

Ceimic ID: 
040415-01 
040415-02 
040415-03 
040415-04 
040415-05 
040415-06 
040415-07 
040415-08 
040415~09 

%M: 
22 
20 
20 
19 
29 
22 
25 
20 
16 

The Relative Percent Differences (RPD) of toluene and chlorobenzene were 
flagged as outliers in the comparison of the duplicate matrix spikes. 

SVOA Fraction (Method CLP SOW OLM04.3) 

The pH and %moisture of the soil samples were: 

Client ID: Ceimic ID: nH %M 
BQQ91 040415-01 7.7 19 
BQQ92 040415-02 8.3 28 
BQQ93 040415-03 ·7.4 64 
BQQ94 040415-04 7.0 12 
BQQ95 040415-05 6.7 28 
BQQ96 040415-06 7.9 36 
BQQ97 040415-07 6.8 10 
BQQ98 040415-08 6.5 46 
BQQ99 040415-09 7.2 13 

. :: 
' _.' v 

• 
4 
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BQQ96DL, BQQ96RE, BQQ96REDL, BQQ97, BQQ97RE 

DC-5 The following pesticide samples have surrogate percent recoveries outside the lower limit 
of the criteria window, but greater than 10%. Hits are qualified "J" and non-detects are 
qualified "UJ". 

BQQ97RE 

7. INTERNAL STANDARDS PERFORMANCE: 

Internal standard (IS) performance criteria ensure that the GC/MS sensitivity 
and response are stable during every experimental run. The internal standard 
area count must n9t vary by more than a factor of2 (-50% to 100%) from the 
associated continuing calibration standard. If the area count is outside the -
50o/o to 100% range of the associated standard, then all of the positive results 
for compounds quantitated using that IS are qualified as estimated .. J", and all 
non-detects as "UJ". Ifthe IS area is> 25% (a severe loss of sensitivity) then 
all non-detects associated with that IS are qualified as .. R, and all positive 
results for compounds quantitated using that IS are qualified as estimated .. J". 

The retention time of the internal standard must not vary more than+ 30 
seconds from the associated continuing calibration standard. If an internal 
standard retention time varies by more than 30 seconds, the reviewer will use 
professional judgement to determine either partial or total rejection of the data 
for that sample fraction. The following analytes in the samples shown were 
qualified because of internal standard performance: 

The following compounds were either qualified as estimated 'T' or 
rejected .. R, m the associated samples due to exceeding Internal 
StaJ.?-dan~ (IS) QC criteria (within -50% to +100% ofthe Continuing 
Cahbratwn 12-hour standard): · 

Internal Standard .Percent IS Area Count Qualifier 
of the 12-Hour Standard Sample(s) 

Qualification: Internal Standards Protocol: VOA 

No defects found. 

Qn!!lificl'ltion: Internal Standards Protocol: BNA 

No defects found. 

8, COMPOUND IDENTIFICATION: 

A) VOLATILE AND SEMI~VOLATILE FRACTIONS: 

TCL compounds are identified on the GC/MS by using the analyte's relative 
retention time (RRT) and by comparison to the ion spectra obtained from 
known standards. For the results to be a positive hit, the sample peak must be 
within+ 0.06 RRT units of the standard compound, and have an ion spectra 
which has a ratio ofthe primary and secondary m/e intensities within 20% of 
that in the standard compound. For the Tentatively Identified Compounds 
(TICs) the ion spectra must match accurately. In the cases where there is not 
an adequate ion spectrum match, the laboratory may have provided false 
positive identifications. The following analytes in the samples shown were 
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qualified for compound identification: 

The following compounds were qualified as estimated "J" in the indicated 
samples because they could not be chromatographically resolved: 

Fraction Compounds Samples 

No problems were found. 

B) PESTICIDE FRACTION: 

The retention time of the reported compounds must fall within the calculated retention time 
windows for the two chromatographic columns and a GC/MS confirmation is required if the 
concentration exceeds 10 ng/ml in the final sample extract. The percent difference (%D) of the 
positive results obtained on the two GC columns would be S25%. The following analytes in the 
samples shown were qualified because of compound identification: 

Compound %D + Qualifier 

I 

25-75% 75-100% >100% >50%+<CRQL 

'~J" "JN" "R" "U" 

4,4'- DDE I BQQ93 BQQ96 I I I 
4,4'- DDT BQQ91 BQQ92 

BQQ94DL 

alpha-Chlordane BQQ95 T\r'\.r'\.f\C 
D~~;;tJ 

~am rna-
hlordane 

BQQ96 

Aroclor-1260 BQQ95 BQQ96 

Note: During the initial calibration sequence, absolute retention times are determined for 
all single response pesticides, the surrogates, and at least three major peaks of each 
multi-component analyte. Windows are centered around the mean absolute retention 
time for the analyte established during the initial calibration. Analytes are identified 
when peaks are observed in the retention time window for the compound on both GC 
columns. The quant reports listed many potential pesticide compounds for 

· consideration. Comparison of the sample retention times to the retention time windows 
established during the initial calibration revealed that no additional pesticide compounds 
were detected in the associated samples. In addition, no shifts for surrogate compound 
retention times were noted to occur that might require consideration of compounds 
outside respective retention time windows .. 

I 

• 
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DATA ASSESSMENT 

9. MATRIX SPIKES 

The LCS data are generated to determine the long-term precision and 
accuracy of the analytical method. The LCS may be used in conjunction 
with other QC criteria for some additional qualification of the data. The 
following analytes, for the samples shown, were qualified because ofLCS: 
Qualification: Matrix Spikes Protocol: VOA 

DC-2 The relative percent difference (RPD) between the following volatile matrix spike and matrix 
spike duplicate recoveries is outside criteria. Hits and non-detects are not flagged. 

BQQ98MS 
Toluene, Chlorobenzene 

BQQ98MSD 
Toluene, Chlorobenzene 

Qualification: Matrix Spikes 
Protocol: BNA 

DC-1 The relative percent difference (RPD) between the following semivolatile matrix spike and 
matrix spike duplicate recoveries is outside criteria. Hits and non-detects are not flagged. 

BQQ98MS 
Phenol, N-Nitroso-di-n-propylamine, Acenaphthene 

BQQ98MSD 
Phenol, N-Nitroso-di-n-propylamine, Acenaphthene 

DC-2 The following semivolatile matrix spike/matrix spike duplicate samples have percent recovery 
outside criteria. Hits and non-detects in the unspiked sample are qualified based on p 
rofessional judgement. 

BQQ98MS 
N-N itroso-di-n-propylamine 

Qualification: Matrix Spikes 
Protocol: PES 

DC-I The relative percent ·difference (RPD) berween the following pesticide rr..atrix spike and 
matrix spike duplicate recoveries is outside criteria. Use professional judgement to qualify 
the data. 

BQQ95MS 
Dieldrin 

BQQ95MSD 
Dieldrin 

DC-2 The following pesticide matrix spike/matrix spike duplicate samples have percent recovery 
outside criteria. Use professional judgement to qualify the data. 

BQQ95MS 
gamma-BHC (Lindane), Heptachlor, Aldrin, Dieldrin, Endrin, 4,4-DDT 

BQQ95MSD 
gamma-BHC (Lindane), Heptachlor, Aldrin, Dieldrin, Endrin, 4,4-DDT 

10. OTHER QC DATA OUT OF SPECIFICATION: 



SITE: Celia's Laundry SDG#BQQ91 

SOP NO. HW-6 Page 11 of 12 
DATA ASSESSMENT 

VOA- The following compounds were qualified as estimated "J" in the 
associated aqueous and/or soil/sediment field duplicate samples because the 
Relative Percent Difference (RPD) between the sample and field duplicate 
sample is > 50% for aqueous samples, or > 100% for soil/sediment samples: 

Compound Matrix% RPD 

No problems found. 

. Associated Field 
Duplicate Samples 

11. SYSTEM PERFORMANCE AND OVERALL ASSESSMENT: 
Due to professional judgement, the following compounds were not transferred 
from the indicated dilution sample analyses to the undiluted sample analyses 
because the reported values of these compounds are either diluted out in the 
associated dilution sample analyses or are qualified as non-detected "U'.' due 
to blank contamination QC criteria: 

Qualification: System Performance Protocol: PES 

No defects found. 

Note: All the samples have been qualified as contaminated by DDT and were marked U or 
UJ. Evidence to support this conclusion comes from sample BQQ99 which was clean 
while the re-extracted sample BQQ99RE shows detectable DDT. Although the Method 
Blank , PBLK02, for the re-extracted samples was clean, residual DDT was still in the 
equipment or glassware, since sample BQQ99 was taken far from area of contamination 
and did not show any detectable DDT in first analysis. In conclusion, it cannot be 
determined from these data whether DDT is present in these samples. · 

Qualification: Percent Moisture Protocol: VOA 

No defects found. 

Qualification: Percent Moisture 
Protocol: BNA 

DC-1 Percent moisture content ofthe following semivolatile soil samples exceeds primary criteria. 
Hits are qualified "J" and non~detects are qualified "UJ". 

BQQ93 

Qualification: Percent Moisture 
Protocol: PES 

DC-1 Percent moisture content of the following pesticide soil samples exceeds primary criteria. 
Hits are qualified "J" and non-detects are qualified "UJ". 

BQQ93, BQQ93DL, BQQ93RE, BQQ93REDL 

12. CONTRACT PROBLEMS/NON-COMPLIANCE: 

• 

• 
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SITE: Celia's Laundry SDG#BQQ91 

SOPNO.HW-6 Page 12 of 12 
DATA ASSESSMENT 

No problems found. 

13. This package contain re-extractioni re-analysis or dilution results. 
Upon reviewing the QA results, the fo lowing Form l(s) are identified 
to be used: 

PEST/PCB FraCtion: 
Use Sample(s) 

BOQ91 
BOQ92 
BOQ93 
BOQ94 
BOQ95 
BOQ96 
BOQ97 

. BOQ99 

Do Not Use Sample(s) 

B0091RE 
BQ092RE . 
BQQ93RE, BQQ93DL 
BQQ94RE, B0094REDL 
BQ095DL, BQQ95RE, BOQ95REDL 
BQQ96DL, BOQ96RE, BQQ96REDL 
BQ097RE . . 
BQQ99RE 

· 
1 Due.to professional judgement, data from the indicated sample 

will be used instead of data from the associated sample re-analysis 
and/or dilution analysis because overall QC criteria IS better met in the 
original sample analysis . 
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YES NO N/A 

PACKAGE COMPLETENESS AND DELIVERABLES 

ASE NUMBER: LABORATORY: ~1:5-·J ~ r ~ 
J 

.ITE NAME: C e.-' 'a.. 's Lav ""d'l'-J 
I 

SDG Number (s): 8 62& q { 

·-

• 0 Chain- o~. Custody· and Sampling Trip Reports._ 

1.1 Are the Traffic Reports/Chain-of-CUstody Records 
present for all samples? 

ACTION: If no, contact RSCC, or contact the WAM to 
obtain replacement of missing or illegible 
copies . from the. ·lab .. 

1..2 Is the Sampling Trip Report·present for all 
samples and all .fractions? 

ACTION: If no, contact either RSCC or ask the-wAi~ to 
obtain this information from the prime 
contractor . 

. 0 Data Completeness and Deliverables 

• 

2.1 Have any missing deliverables been received and 
added to the data package? 

NOTE: The lab is required to submit data .for only two 
analyses, for each fraction. (i.e., the original 
sample and one dilution, or the most concentrated 
dilution analyzed and one further dilutipn.) 

ACTION: Contact the WAM to obtain an explanation or 
resubrnittal of any missing deliverables from 
the lab. If lab cannot provide them, note the 
effect on the review of the packagein the 
Contract Problems/Non-compliance section of the 
Data Assessment . 

2.2 was CLASS CCS checklist included with package? 

- 5 -
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2.3 Are there any discrepancies between the Traffic 
Reports/Chain-of-Custody Records, Sampling Report 
and Sample Tags? 

ACTION: If yes, contact the WAM to obtain an explanation 
or resubmittal of any missing deliverables from 
the laboratory. · 

3.0 Cover Letter SDG Narrative 

YES NO N/A 

3.1· Is the Narrative or Cover Letter Present? /,· .-U.. 

3.2 Are case number, SDG number and contract number 
contained in the SDG Narrative or cover letter 
(see SOW, Exhibit B, section 2. 6 .1)·? 

EPA sample numbers in the SDG, detailed 
documentation· of any quality control, sample, 
shipment, and/or analytical problems encountered 
in processing the samples? Corrective action 
~~? ~ 

3.3 Does the narrative contain the following 
inforiT'lCiticn: 

NOTE: 

VOA: description of trap and columns used for 
sample analyses? 

VOA: a NOTE stating whether Volatile low level 
. so:i.:I.:3~1es prepared according to the 
modified -sw~~a4·6--Met:bocl' ·so35? (p: :B-9/VOA, 
sec 2.6.l.j 

VOA: 

BNA: 

any discrepancies between· low level soil 
weights determined in the field and in the 
Laboratory? (p. B-10/VOA, sec. 2.6.1) 

description of columns used for sample 
analyses? 

Pest: description o'f columns used for sample _ /_ 
analyses? .1Ll 

As per section 6.23.3.1 SOW/p. D-11/Pest, 

- 6 -
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3.4 

3.5 

3.6 

3.7 

Packed columns are not permitted. 

Does the narrative, VOA and BNA sections, 
contain a list of all TIC's identified as alkanes 
and their es.timated concentrations?. 

Is the temperature iDdicator bottle present in 
the cooler? If Dot, did the Laboratory document 
in the SDG Narrative the alternative technique 
used to determine the .cooler temperatu~~?(Exhibit 
A/ p. A-5 sec. 4.2.1.2.3.3) 

Does the narrative contain a record of all cooler 
temperatures? If the temperature of a cooler was 
exceeded, > 10° C, the lab must list by fraction 
and sample nurO.ber, all affected samples~ 

Does the Narrative contain a list of sample 
reanalyses submitted? Did the Lab distinguish 
whether the reanalysis is billable, and if so 
why? 

3.8 Does the narrative contain a list of the pH 
values determined for each water sample submitted 

·YES NO N/A 

_u{_ 

·.ttl· 

for volatile analysis (SOW Exhibit B, section ./ 
2.6.1.2)? . ~ 

3.9 Does the Case Narrative contain the statement, 
;;verbatim"; as required in Section B of the SOW? 

ACTION: If "No"·, to any question in this section, 
contact the TOPO to obtain all necessary 

·resubmittals. If information is not available, 
document in the Data Assessment.under Contract 
Problems/Non-Compliance section . 

. 0 Data Validation Checklist 

• 
4.1 Check the package for the following 

discrepancies: 

a. Is the package paginated in ascending order 
starting from the SDG narrative? 

- 7 -
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b. Are all forms and copies legible? 

c. Is each fraction assembled in the order set 
forth in the SOW? 

The following checklist is divided into three 
parts. Part A is .for any VOA analyses, Part B 
is for BNA' s and Part C is Pesticide/PCB' s. · 

Does this package contain: 

VOA Data? 

BNA Data? 

Pesticide/PCB data? 

ACTION: Complete corresponding parts of checklist. 

- 8 -
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US EPA Region XX 
Method: CLP/SOW OLM04.2 

STANDARD OPERATING PROCEDURE 
Date: March, 2001 

SOP HW-6, Rev. 12 ;t.r[) 

··~------------~--------------~~--~ YES NO N/A. 

PART A: VOA ANALYSES 

1.0 Sample Conditions/Problems 

Do the Traffic Reports/Chain-of-Custody Records, 
Sampling Report or Lab Narrative indicate any 
problems with sample receipt, condition of 
samples, analytical problems ·or special 
circumstances affecting the -quality of the data? 

ACTION: If any sample analyzed as a soil, other than 
TCLP, contains 50% - 90% water, all data shall 
be flagged as estimated (J) . If a soil sample 
other than TCLP contains more than 90% water,· 
then qualify positive re_sults "J", and non
detects •~t• . 

. ACTION: If samples were not iced or the ice was melted 
upon arrival at the laboratory and the cooler 
temperature was elevated (> 10° C), then flag 
all positive results with a 11 J" and all non
detects "UJ". 

ACTION: If both VOA vials for a sample have air bubbles 
or the VOA vial analyzed had air bubbles, flag 
all positive results "J" and all non-detects 
II R II • 

A:CTIDN·: -The small-e-st se1J. si.ze permitt€d i-s- 0. Sg. If 
any soil sample l.s :smaller than O.Sg, document 
in the Data Assessment under Contract 
Problems/Non-Compliance. 

2.0 Bolding Times 

2.1 

• 
Have any VOA technical holding times, determined 
fromdate of collection to date of-analysis, been 
exceeded? 

Technical Holdiiig Times for AOUEOUS AND SOIL NON
ENCORE SAMPLES: If unpreserved, aqueous samples, 
maintained at 4° C for aromatic hydrocarbons analysis 
must be analyzed within 7 days of collection. If 

- 9 -
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YES- NO N/A 

preserved wit~ HCl (pH < 2) and stored at 4° C, then 
aqueous samples must be analyzed within 14 days of 
collection. If uncertain about preservation, contact 
sampler to determine whether or·not samples were 
preserved. The holding time for non-Encore soils is 
10 days from date of collection. 

ACTION: If technical holding times for aqueous samples 
and soil non-Encore samples are exceeded, flag 
all positive results as estimated "J" and sample · 
guantitation limits as estimated "UJ", and 
document in the Data Assessment that holding 
times were exceeded. If analyses were done more 
than 14 days beyond holding time, either on the 
first analysis or upon re-analysis, the reviewer 
must use professional judgement to determine the 
reliability of thedata and the effects of 
additional storage on the sample results. At a 
minimum, all results must be qualified "J", but 
the reviewer may determine that non-detect data 
are unusable "R". If holding times are exceeded 
by more than 28 days, all non detect data are 
unusable "R". 

NOTE: Contractual Holding Times: Analy~is of water-samples 
must be completed within 10 days ·of Validated Time of 
sample Receipt (VTSR) . This requirement do~s .not 
apply to Performance Evaluation (PE) samp!'es. 

. . . . -

Technical Holding Times for soils :Encore samples: 

i) If sample was preserved ~ 2 days of VTSR: 

1. and analyzed ,s 14 days from DoC, NO action needed. 
2. and analyzed > 14 days from DoC, qualify positive· 

"J" and non-detects "UJ". 
3. and Ci:_~alyzed > 28 _days .fJ:_Om DoC, qualify positive 

"J" and non-detects "R". 

results 

results 

ii) If sample was NOT preserved, or preserved > 2 days of VTSR 

and analyzed ,s 7 days from DoC, No action needed. 

• 

1. 
2. and analyzed > 7 days from DoC, qualif~ AROMATIC analytes • 

- 10 -
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• 

Sample 
ID 

• 

Note: 

YES NO 

only, both positive and non-detects, as estimated •J•. 
3. and analyzed > 10 days from DoC, qualify ALL positive 

analytes "J• and ALL non..:detects as •uJ•. 
4. and analyzed~ 20 days from DoC, qualify positive 

results •J• and non-detects •R•. 

CONTRACT holding times for soil Encore samples are: 

1. Samples must be preserved within two (2) days 
of VTSR and must be analyzed within ten (10) days 
of VTSR. 

. • .... :=-. 

2. S~les NOT preserved within two (2) days of VTSR 
must be analyzed within two (2) days of VTSR. 

ACTION: If contractual holding 
times a:re exceeded, 
document in the Data 
Assessment. 

NOTE: The data reviewer must note in the 
Data Assessment whether or not 
technical and contractual holding 
times were met. 

Sampl-e· 
Matrix 

Table of Holding Time Violations 

(See Chain-of-Custody Records) 

Was S-ampl-e 
Preserved? 

Da-t-e .. · . Date. Lab 

Sampled Received 

- 11 .-

-D~te 

Analyzed 

N/A 



U~ ~rA ~e~~v~ •• 
Method: CLP/SOW OLM04 .2 

~a~~• ~~en, ~uu~ 

SOP BW~6, Rev. 12 

3.0 System Monitoring Compound (SMC) Recovery (For.m II) 

3 . 1 Are the VOA SMC Recovery Surrunaries (Form I I} 
present for each of the following matrices: 

a. Low Wate.r? 

b. Low Soil? 

c. Med Soil? 

3.2 Are all the VOA samples listed on the appropriate 
system Monitoring Compound Recovery Sunnnary for 
each of the following matrices: 

a. Low Water? 

b, Low Soil? 

c. Med Soil? 

ACTION: Contact the TOPO to obtain an explanation or 
resubmittal of any missing deliverables from 
the laboratory. If missing deliverables are 
unavailable, document the effect in the Data 
Assessment. 

3.3 were outliers marked correctly with an asterisk? 

ACTION: Circle all outliers with red pencil. 

3.4 was one or more VOA system monitoring compound 
recovery outside of contract specifications for 
any sample or method blank? 

If yes, were samples re-analyzed? 

Were method blanks re-analyzed? 

ACTION: If recoveries are ~ 10%, but 1 or more 
compounds fail'to meet SOW specifications: 

- 22 -
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• 
1. All positive results are qualified as 
estimated "J". 

2. Flag all non-detects as estimated detection 
limits "UJ" where recovery is less than the 
lower a_cceptance limit. 

3. If SMC recoveries are above allowable 
levels, qualify positive results •J• and do not 
qualify non-detects. 

ACTION: If any sy~tern rnoni.toring compound recovery is 
< J.Ot: 

l.. Flag all positive results as estimated "J". 

2. Flag all non-detects as unusable "R". 

Professional judgement should be used to 
qualify data that o~ly have method blank SMC 
recoveries out of specification in both 
original and re-analyses. Check the internal 
standard areas .. 

NOTE: Contractual requirements state that if any SMC 
'tails the acceptance criteria, the sample must be 
re-analyzed. If the affected sample was not re
analyzed, document in the Data Assessment under 
Contract·· Probl-ems/Non--complianc-e. 

NOTE: The laboratory must submit the following data: 

• 

1. If SMC recoveries and internal standard 
responses meet the acceptance criteria in the re
analyzed. sample, then the laboratory must submit 
only the re-analysis. 

2. If an SMC recovery and/or internal standard 
response fails to meet the acceptance criteria 
upon re-analysis, then submit data from both 
analyses. 

{Refer to section 11.4.3.2, page D-45/VOA of the 

- 13 -
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3.5 

sow for more information.) 

Are there any transcription/calculation errors 
between raw data and Form II? 

ACTION: If large ·errors exist~ contact. the TO:fO to 
obtain. an explanation or resubmittal of 
corrected deliverables from the laboratory. 
Make any necessary corrections and note the 
effect in the Data Assessment . 

. 0 Matrix Spikes (For.m III) 

4.1 Is the Matrix Spike/Matrix Spike Duplicate 
Recovery Form {Form III) present? 

4.2 were matrix spikes analyzed at the required 
frequency for each of the following matrices: 

a. Low Water? 

b. Low Soil? 

Med Soil?· c. 

ACTION: If any matrix spike data are miss·ing, take the 
action specified in section 3.2 above. 

ACTION: No action is taken based upon MS/MSD data 
alone. Hmotever, using informed professi-onal 
judgement, the MS/MSD results may be used in 
conjunction with other QC criteria to determine 
the·need for qualification of the data. 

ACTION: Circle all outliers with red pencil. 

Blanks (For.m IV) 

5.1 Is the Method Blank Sununary {Form IV) present? 

5.2 Frequency of Analysis: for the analysis of "vOA 
TCL compounds, has a reagent/method· blank been 
analyzed during every 12-hour time period on each 

- 14 -
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• 

• 

5.3 

5.4 

5.5 

GC/MS system, before any samples, and for each 
matrix? (water, low so_il or medium soil) 

Has a VOA method blank been analyzed at least 
once every twelve hours for each 
matrix/concentration and GC/MS system used? 

was a VOA instrument blank analyzed after each 
sample/dilution which contained a target compound 

YES NO N/A 

that exceeded the initial calibration range? 1_1. 

was a vo~ storage blank analyzed at the end of 
all samples ·for each SDG in a case? 

ACTION: If any method/instrument blank data are 
missing, contact the TOPO. to obtain any missing 
deli verables from the laboratory. If method.· 
blank data are not available, reject "R" all 
associated positive data. However, using 
professional judgement, the data reviewer may 
substitute field blank or trip blank data for 
missing method blar~ data. 

If the instrument blank was not analyzed after 
a sample with high concentration of reported 
values, inspect the chromatogram of the sample 
analyzed immediately after this analysis for 
possible carryover. Use professional judgement 
to determine if any contamination occurred and 
qtialifY analyte(sJ accordingly. 

If storage blank data is missing, contact the 
TOPO to obtain any missing deliverables from 
the laboratory. If unavailable, note in the 
Contract Problems/Non-Compliance section of the 
Data Assessment. 

Note: A storage blank shall be analyzed and 
reported as a water sample unless the SDG 
contains only soil samples. Then, the storage 
blank may be analyzed and reported as a soil 
sample. (p. D-49/VOA sec. 12.1.3.5) 

- 1.5 -
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5.6 The validator should verify that the correct 
identification scheme for the EPA Blank samples 
were used. See page B-30, section 3.3.7.3 of 
the sow for further information. 

was the correct identification s.cheme used for 
all VOA blanks? · 

ACTION: Contact the TOPO to obtain missing deliverables 
from the lab, or.make the required corrections 
on the forms. Document in the Data Assessment 
under Contract Problems/Non-compliance if 
corrections were made by the v~lidator. 

5.7 Chromatography: review the blank raw data
chromatograms (RICs), guant. reports or data 
system printouts and spectra. Is the 
chromatographic performance (baseline stability) 
for each instrument acceptable for VOA's? · 

ACTION: use professional judgement to determine the 
effect on the data. 

Are all detected hits for target compounds in 
method, instrument and storage blanks less than 
the CRQL for that analyte? 

Exception: Acetone and 2-butanone must be less 
than 5 times the CRQL, and methylene chloride and 
eyclohexane must be.less than 2.5 times its CRQL . 
. (p. D-SO/VOA sec. i2.i~4.6) 

ACTION: If no, an explanation and laboratory's 
corrective actions must be addressed in the 
case narrative. If the narrative contains no 
explanation, then make a note in the Contract 
Problems/Non-Compliance section of the Data 
Assessment. 

Contamination 

~OTE: "Water blanks", "dril.l blanks", and "distilled 
water blanks" are validated like any other 
sample, and are not used to qualify data. Do not 

- l.6 -
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• 

6.1 

confuse them with the other QC blanks discussed 
below .. 

Do any method/instrument/reagent/storage blanks 
have positive results (TCL and/or TIC) for .'VOA' s? 

NOTE: When applied as directed in the tabl~ below, the 
contaminant concentration in these blanks are 
multiplied by the sample dilution factor and 
corrected for %moisture when necessary. 

NOTE: A contaminated instrument blank is not allowable · 
under this sow. The instrument blank must meet 
the technical acceptance criteria for blank 
analyses (sec. 12.1.4). See page D-48/VOA,· 

6.2 

·section 12.1.2.4 for additional information. 
Document in the Data Assessment under Contract 
Problems/Non-Compliance if contaminated 

.instrument blank was submitted. 

Do any field/trip/rinse blanks have positive VOA 
results ( TCL and/ or TIC) ? ·, 

ACTION: Prepare a list of the samples associated with 
each of the contaminated blanks. (Attach a 
separate sheet.) · 

·NOTE: All field blank results associated with a 
particular group of samples (may exceed one per 
case) mu~t be used to SfUcilify data. Trip blanks 
are used to qualify only those samples with which 
they were shipped and are not reguire,d · for 
non-aqueous matrices. · Blanks m?ly not be · 
qualified because of contamination in another 
blank. Field Blanks & Trip Blanks must be 
qualified for system monitoring compound, 
instrument performance criteria, spectral or 
calibration, and Internal standard QC problems. 

ACTION: Follow the directions in the table below to 
qualify TCL resul·ts due to contamination. Use 
the largest-value from all the associated 
blanks. If any blanks are grossly 
contaminated, all associated data should be 

- 17 -
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YES NO N/A 

qualified as unusable "R". 

NOTE: Analytes qualified "U" for blank contamination are till 
considered as "hits" when qualifying for calibration criteria. 

ACTION: For TIC compounds, if· the concentration in the sample is less 
than five times the concentration in the most contaminated 
associated blank, flag the sample data "R". 

Flag sample result Report CRQL & 
qualify "U" when: Wl.• th a "0" when: ::>r: 

~L COMPOUNDS 

!thylene 
tloride 

1 
etone 
luene 
Butanone 
clohexane 

sample cone. is 
> CRQL, but ~ 10x 
blank value. 

1er 
tta
lants 

sample cone. is 
> CRQL, but ~ Sx 
blank value. 

Sample cone. is 
< CRQL and ~ 10x 
blank value. 

Sample cone. is 
< CRQL.and 5 Sx 
blank value. 

{ . 

No qualification 
·is needed when: 

Sample cone. is 
> CRQL and > lOx 
blank value. 

Sample cone. is 
> CRQL and > Sx 
blank value. 

6.3 Q
-

Are there iel /rinse/equipment. blanks associated 
with every sample? · · 1.{]_ 

ACTION: For low level samples, note in the Data 
Assessment that there is no associated 
field/rinse/equipment blank. For samples with 
high concentrations of suspected blank 
contaminants, use professional judgement to 
qualify these values and make a note in the 
Data Assessment. 

Exception: samples taken from a drinking water 
tap do not have associated field blanks. 

;c/MS Instrument Performance Check (Form V) 

- 18 -
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STANDARD OPERATING PROCEDURE 
US EPA Region II 
Method: CLP/SOW OLM04.2 

Date: March, 2001 
SOP HW-6, Rev. 12 • • YES NO N/A 

• 

7.1 

7.2 

7.3 

Are the GC/MS Instrument Performance Check Forms 
(Form V) present for Brornofluorobenzene (BFB)? 

Are the enhanced bar graph spectrum and 
mass/charge (rn/z) listing for the BFB provided 
for each twelve hour shift? 

Is the mass spectrum of BFB acquired according to 
sec. 9..2.4.1 D-23/VOA? 

Note: Sec·. 9.2.4.1 states that "the mass spectrum of 
BFB MUST be acquired in the following manner. 
Three scan_s (the peak' apex scan and the scans 
immediately preceding and following-the apex) are 
acquired and averaged. Background subtraction is 
r~quired, and MUST be accomplished ~sing a single 
scan no more.than 20 scans prior to the el~tion 
of BFB. DO NOT background subtract part of the 
BFB peak.* See Attachment 2 for BFB criteria. 

Action: If not, reject "R" all samples associated with 
that particular BFB. 

7.4 Has an instrument performance check been analyzed · 
for every analytical sequence on each / 
instrument? ill 

ACTION: List date, time, instrument ID, and sample 
numbers for which associated GC/MS tuning data 
are··unavailable. 

DATE TIME INSTRUMENT SAMPLE NUMBERS 

ACTION: Notify the TOP.O to obtain missing data, if 
possible. If the lab cannot provide the 
missing data, reject, "R", all data generated 
outside an acceptable twelve hour calibration · 
interval. 

- 19 -
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Method: CLP/SOW OLM04.2 

Date: March, 2 0 OJ. 
SOP BW-6, Rev. 12 

YES NO N/A 

7.5 Have the ion abundances been normalized to m/z 95 j. 
as specified in Exhibit D, page D-56/VOA? ~ 

NOTE: All ion abundance ratios must be normalized to 
rn/z 95, the nominal base peak, even though the 
ion abundance of rn/z 174 may be up to 120% that 
of rn/z 95. 

ACTION: If mass assignment is in error, qualify all 
associated data as unusable "R". 

7. 6 Have .the ion abundance criteria been met for each /. 
ins~rument used? JLi 

ACTION: ·List all data which do not meet ion abundance 
criteria (attach a separate sheet) . 

·ACTION: If ion abundance criteria are not met, the· 
Region II TPO must be· notified. 

7.7 

7.8 

Are there any transcription/calculation errors 
between mass lists and Fo:r;:m Vs? (Check at least 
two values, but· if errors. are found check more.) 

Is the number of significant figures for the 
reported relative abundances consistent with the 
number given for each ion in the ion abundance 
criteria column? 

ACTION: If large errors exist, take action as specified 
in -sect::ion 3. 5 above. 

7.9 Are the spectra of the mass calibration compound 
acceptable? 

ACTION: Use professional judgement to determine whether 
associated data should be accepted, qualified, 
or rejected. 

Target Compound List {TCL) Analytes {FORM I VOA) 

8 .• 1 Are the Organic Analysis Data Sheets (Form I VOA} 
present with requir~d header information on· each 
page, for each of the following: 

- 20 -

• 

• 



STANDARD OPERATING PROCEDURE 
US EPA Region II 
Method: CLP/SOW OLM04.2 

Date: March, 2001 
SOP HW-6, Rev. 12 

• 
a. Samples and/or fractions as appropriate? 

b. Matrix spikes and matrix spike dup],icates? 

c. Blanks? 

a. 2 Are the VOA Reconstructed Ion Chromat;ograms, the 
mass spectra for the identified compounds, and 
t.he data system printouts {quant. reports) 
included in the sample package for each of the 
following: 

·a. Samples and/or fractions as appropriate? 

b. Matrix spikes and matrix spike duplicates 
(mass spectra not required)? 

c. Blanks? 

ACTION: If any qata are missing, take action specified 
in 3 . .2 above . 

8.3 Is chromatographic performance acceptable with 
respect to: 

a. ·Baseiine stability? 

b. Resolution? 

d. Full-scale graph (attenuation)? 

e. Other: 
___________________________ ? 

ACTION: use professional judgement to determine the 
acceptability of the data. 

8.4 Are the lab-generated standard mass spectra of 
the identified VOA compounds present for each 
sample? • ACTION: If any mass spectra are missing, take action as 

If the lab does not specified in 3.2 above. 

- 21 -
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8.5 

8.6 

8.7 

generate its own standard spectra, document in 
the contract ·Problems/Non-compliance section of 
the Data Assessment. 

Is the RRT of each reported compound within 0. 06 
RRT units of the standard RRT in the continuing 
calibration? 

Are all ions present in the standard mass 
spectrum-at a relative intensity greater than 10% 
also present in the sample mass spectrum? 

Do sample and standard relative ion intensities 
agree within ±20%? 

ACTION: Use professional judgement to determine 
acceptability of data. If it is determined 
that incorrect identifications-were made, all 
such data should be rejected "R", flagged 11 N"· 
{presumptive evidence of-the presence of the 
compound) or changed to not detected "U" at the 
calculated detection limit. In order to be 
positively identi·fied, the data must comply 
with -the criteria listed in 8.5, 8.6, and 8.7. 

ACTION: When sample carry-over is suspected, use 
professional judgement determine if instrUment 
cross-contamination has affected positive 
compound identifications. 

Tentatively Identified Corirl?ourids <TtC> 

9.1 

9.2 

Are all Tentatively Identified Compound Forms 
(Form I Part B) present; and do listed TIC's 
include scan number or retention time, estimated 
concentration and "JN" qualifier? 

Are the mass spectra for the TIC's and associated 
"best match 11 spectra included in the sample 
package for each of the following: 

a. samples and/or fractions as appropriate? 

b. Blanks? 

- 22 -
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SOP BW-6, Rev. 12 

/~> ·~;l.-
41t---------------~----------------------------~--------~YE~s~=No~--N-/~A 

• 

c. Are Alkanes listed in/or part of the Case / 
Narrative? J.iJ... 

ACTION: If any TIC data are missing, take action 
specified in 3.2 above. 

ACTION: Add "JN" qualifier to all chemically named 
TIC's,· if missing. 

9.3 Are any TCL compounds (from any fraction 
including all· PCB congeners) listed as TIC 
compounds? (Example: 1,2- dirnethylbenzene is 
xylene, a VOA TCL analyte, and should not be 
reported as a TIC. ) 

ACTION: Flag with "R" any TCL compound listed as a TIC. 

9.4 Are any TIC's reported earlier than 30 sec before 
the first purgeable compound, or three (3) min. 
after the last purgeable compound listed in. 
Exhibit C (Volatiles)? 

ACTION: Flag with "R" any TIC·compound reported. 
(p. D38-VOA, sec. 11.1.2 .2} 

9.5 Are all ions present in the reference mass 
·spectrum with a relative intensi·ty greater than 
1.0% also present in the sample mass spectrum? 

9. 6 Do TIC and "best match" standard ·relative ion 
intensities agree within ±20%? 

ACTION: Use profe~sional judgement to determine the 
acceptability of TIC identifications. If it is 
determined an incorrect identification was 
made, change the identification to "unknown," 
or to some less specific identification as 
appropriate. (Example: · "C3 substituted 
benzene. "} 

Also, when a compound is not found in any 
blank, but is detected in a sample and is a 
suspected artifact of a common laboratory 

'contaminant, the result should be qualified as 

- 23 -
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.. YES NO N/A 

9~7 

unusable "R". (E.g., Connnon Lab Contaminants: 
C02 (M/E 44), Siloxanes (M/E 73) hexane, aldol 
condensation products, solvent preservatives, 
and related by-products. 

Are TIC's with responses < 10% of the internal 
standard (as determined by inspection of the peak 
ar~as or height) repo_rted? 

ACTION: If yes, cross out questionable TIC's. 

0.0 Compound Quantitation and Reported Detection Limits 

10.1 

10.2 

Are there any transcription/calculation errors 
Form I results? (Check at least two positive 
values. ·Verify that the correct internal 
standards, quantitation ions, .and RRF were used 
to calculate Form I re~ults.) 

Are the CRQL's adjusted to reflect sample 
dilutions and, for soils, sample moisture? 

in 

ACTION: If errors are large, take action as specified 
in section 3.2 above. 

ACTION: When a sample is· analyzed at more than one 
dilution, the lowest CRQL's are used (unless a 
QC exceedance dictates the use of the higher· 
CRQL data from. the diluted sample) . Replace 
concentrations that exceeded the calibration 
range- Iri tJie originar analysis by crossing out. 
t he "'~<" ~nr'( ; r C! ;...,...,...,..esp~~...:~..: -- ---, ··e -- .... ,..~ 

"'""'- - ---- --...., '- """.,_ ..._ V.J. .. U .. .J..LJ..1~ V CL..L U U.&.J. L.J.J.C 

original Form I and substituting the data from 
the diluted sample. Specify which Form I is to 
be used, tllen draw a red "X" across the entire 
page of all Form Is not to be used, including 
any in the data summary package. 

1 Standards Data (GC/MS) 

l.l.l Are the Reconstructed Ion Chromatograms, and data 
system printouts ( guant. reports) present for 
each initial and continuing calibration? . 

- 24 -
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STANDARD OPERATING PROCEDURE 
s EPA Region :rx 
~od: CLP /SOW OLM04 .2 
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SOP BW-6, Rev. 12 

ACTION: If any calibration standard data are missing, 
take action sp~cified in 3. 2 above . 

YES ·No N/A 

. 2. o GC/MS Initial Calibration (Form VI) 

• 

12 .1 Ai:e the Initial Calibration Forms (Form VI} 
present and complete at concentrations of 10, 20, 
so, 100, 200ng for separate .calibrations of low 
water/rned soils (unheated purge) and. low soils ) 
(heated purge)? lLl 

ACTION: 'If any calibration standard forms are missing, 
·. take action specified in 3 . 2 above. 

12.2 were ali low. level soil standards, .blanks and 
samples analyzed by heated purge? 

:ACTION:· If I ow level . soil samples were not heated 
during purge, qualify positive hits "J" 
(estimated) and non-detects 11 R"~ 

12.3 Are the % relative standard deviation (%RSD) 
values for VOA's ~ 30% over the concentration 
range ofthe calibration? 

NOTE: .Although 27 VOA compounds and 1SMC have a 
contractual minimum RRF and no maximum %RSD, the 
technical acceptance criteria are the same for 
all analytes. 

ACTION: 'Circle all outliers with red pencil. 

ACTION: If %RSD is > 30.0%, qualify associated positive 
results for that analyte "J" (estimated) . Do 
not qualify non-detects. When %RSD is > 90%, 
flag all non-detects for that analyte "R" 
(unusable) and positive hits 11 J" . 

·.~ 

NOTE: Analytes previously qualified "U" for blank 
contamination are still considered as "hits" when 
qualifying for initial calibration criteria . 

12 . 4 Are any average RRFs < 0 . 0 5? 

- 25 -
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YES NO N/A 

·--···· ACTION: Circle all outliers with red pencil. 

ACTION: If the average RRF is < 0.05, then qualify 
associated non-detects with an "R" and flag 
associated positive data as estimated "J". 

NOTE: ·Contract Requirement: The sow allows up to two of 
the required analytes to fail contractual %-RSD or 
RRF criteria., . provided the %RSD is s 40% and RRF 
is ~ 0. 020. (See Table 5, page D-61/VOA and 
analytes marked with a "*" on Form VI for 
required analytes and contractual criteria.) 
Technical criteria, however, are the same for all 
analytes. 

-.· ~· 

ACTION: If.more than two .analytes failed%-RSD or RRF 
criteria, document in the Data Assessment under 
contract ProblemS/Non-Compliance. 

22 . 5 Are there any .·transcription/ cal culatioii errors in 
the reporting ofaverage relative response 

.factors (RRF) or %RSD? · (Check at least 2 values, 
but if errors .are found, check more.) 

ACTION: Circle errors with red pencil. 

ACTION: If errors are large, contact the TOPO to obtain 
an explanation/resubmittal from the lab, 

.document in the Data Assessment under. Contract 
.. ]?!,"q}J_l ems/Non- C.c:>Il!Pl_ ia~_C:f: .~ 

GC/MS Continuing Calibration (Form VII) 

·23 .1 Are the continuing Calibration Forms {Form VII) 
present and complete for separate calibration of 
low water/med ·soil and low soil samples?· 

13.2 Has a continuing"calibration standard been 
analyzed for every twelve hours of sample 
analysis per instrument? 

ACTION: If any forms are missing or no continuing 
calibration standard has been analyzed within 
twelve hours of every sample analysis, contact 

- 26 -
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STANDARD OPERATING PROCEDURE 
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lethod: CLP/SOW OLM04.2 
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SOP BW-6, Rev. 12 

• 
the TOPO to request an explanation/resubmittal 
from the lab. If continuing calibration data 
are not available, flag all associated sample 
data as unusable "R". 

ACTION: List below all sample ( s) that were not analyzed 
within twelve hours of the previous continuing· 
calibration. 

13.3 Do any volatile compou~ds have a percent 
difference (%D) between the initia-l and 
continuing RRF which exceeds the ±25% criteria? 

NOTE: Although ~ VOA compounds have a contractual 
minimum RRF and no maximum %0, the technical 
acceptance criteria are the same for all 
analytes .. 

ACTION: Circle all outliers with red pencil. 

ACTION: Qualify both positive results and non-detects 
for the outlier cornpound{s) as estimated. When 
%D is > 90%, qualify all non-detects for that 
analyte unusable (R) and positive result·s 
estimated (J) 

13.4 Are any continuing calibration RRFs < 0.05? 

ACTION: Circle all outliers with red pencil. 

ACTION: If the RRF is < 0.05, qualify the associated 
non-detects as unusable "R 11 and·the associated 
positive values "J". 

• NOTE: Contract Requirement: The SOW allows up to two of 
the required analytes to fail contractual %D and 
RRF criteria, provided that the %D is :S 40% and 
the RRF ·is ~ O.OlO. (See Table 5 pg. D-61/VOA or 

27 -
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Date: March, 200~ 
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YES NO N/A 

analytes marked with a "*" on Form VI for 
required analytes.) Technical criteria, however, 
are the same for all analytes. 

ACTION: If more than two analytes failed %D and RRF, 
criteria document in the Data Assessment under 
contract Problems/Non-Compliance. 

13.5 Are there any.transcription/calculation errors in 
the reporting of RRF or %D between initial and 
continuing RRFs? (Check at least two values, but 
if errors are found, check more.) 

ACTION: Circle errors with red-pencil. 

ACTION: If errors are large, contact the TOPO to obtain 
an explanation/resubmittal from the lab, 
document in the Data Assessment under Contract 
Problems/Non-Compliance. 

:.0 Internal Standard (For.m.VIII} 

14.1. Are the internal standard-areas (Form VIII) of 
every sample and blank within the upper and lower 
limits (-50%. to +lOOt) for each continuing j 
calibration? Jii 
rf no, was the sample.re-analyzed? 

ACTIQN_:_ 1. Circ;Lt;: all outliers with red pencil. 

Sample # 

2. List all the outliers below. 

Internal Std. Area Lower/Upper L~it 

(Attach additional sheets if neces~ary, 
or attach copies of Form VIlis.) 

- 28 -
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ACTION: If any sample was not re-analyzed, document in 
the Data Assessment under Contract 
Problems/Non-Compliance. 

ACTION: 1. If the internal standard area count is 
outside the upper or.lower limit, flag with "J" 
all positive results quantitated with this 

~4 • .2 

internal standard. · 

2. Do not qualify non-detects when associated. 
IS area counts are. > 1.00%-. 

3. If the.IS area in the sample is below the 
"lower limit,"<:: 50%-, qualify all analytes 

· associated with that IS estimated, "J".. If the 
area counts are extremely low, < 25%- of the 
area in the 1.2 hour standard, or if performance 
exhibits a major abrupt drop-·off, flag all 
associated non-detects as unusable, "R", and 
positive hits estimated, "J". 

Are the retention times of the internal standards 
within 30 seconds of the associated calibration 
standard? 

ACTION: Professional judgement should be used to 
qualify data if the retention times diff.er by 
more than 30 seconds. 

·NOTE: Contractual requirements state that if any internal 
standard fails the acceptance criteria, the sample 
must be re-analyzed. If the affected sample was not 
re-analyzed, document in the Data Assessment under 
Contract Problems/Non-Compliance. 

5.0 Field Duplicates 

• 15.1 were any field duplicates submitted for VOA 
analysis? 

ACTION: Compare the reported results for field duplicates 
and calculate the relative percent difference. 

- 29 -
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ACTION: Any gross variation between duplicate results 
must be addressed in the reviewer narrative. 
However, it large differences exist, 
id€ntification of field duplicates should be 
confirmed by contacting the sampler. 

- 30 -. 
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PART B: BNA ANALYSES 

1.0 Sample Conditions/Problems 

1.1 Do the Traffic Reports/Chain-of-Custody records 
or laboratory SDG Narrative indicate any problems 
with sample receipt, condition of samples, 
analytical problems or special notations 
affecting the quality of the .data? 

ACTION: If any sample analyzed as a soil, other than 
TCLP, contains 50% - 90% water, all data should 
be flagged as estimated "J". If a soil sample, 
other than TCLP, contains more than 90% water, 
qualify positive hits "J" and non-detects "R•. 

ACTION: If samples were not iced or if the ice was 
melted upon arrival at the laboratory and the 
temperature of the cooler was elevated (> 10° 
C), flag all positive r~sults "J" and all non
detects "UJ". 

2.0 Holding Times 

2.1 Have any BNA technical holding times, determined 

YES NO N/A 

from date of collection to date of extraction, ./ 
been exceeded? .l..f-1-

NOTE: Technical Holding Time: Continuous extraction of 
water samples for BNA analysis must be started 
within seven days of the date of collection. 
Soil/sediment samples must be extracted within 7 
days of collection. Extracts must be analyzed 
within 40 d~ys of the daie of extraction. 

Table of Holding Time Violations 
(See Chain-of-Custody Records) 

Sample 
Analyzed 

Sample 
Matrix 

Date 
Sampled 

Date Lab 
Received 

Date 
Extracted 

• 
- 3l -
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STANDARD OPERATING PROCEDURE 
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YES NO N/A • 

ACTION: If technical holding times were exceeded, flag 
all positive results as estimated (J) and sample 
guantitation limits as estimated· (UJ), ·and 
document in the Data Assessment that holding 
times were exceeded. If analyses were done more 
than 14 days beyond holding time, either bn the 
first ~nalysis or upon reanalysis, the re~iewer 
must use professional judgement to determine the 
reliability of the data and the effects of 
additional storage on sample results. At a 
minimum, all results should be qualified "J", but 
the reviewer may determine that non-detect data 
are unusable "R". ·If holding times were exceeded 
by more than 28 days, all non-detect.data must be 
qualified "R", unusable. 

NOTE: Contractual Holding Times: Extraction of water 
samples must be started within 5 days \lTSR. 
Soil/sediment samples must be extracted within 10 
days of VTSR. This requirement does not apply to 
Performance Evaluation (PE) samples. Water and 
soil/sediment extracts must be analyzed within 40 
days following extraction. 

ACTION: If contractual holding times are exceeded, 
document in the Data Assessment. 

NOTE: The data reviewer must note in the Data Assessment 
whether or not technical and contractual holding 
times were met . 

. 0 Surrogate Recovery (For.m II) 

3.1 Are BNA Surrogate Recovery Summaries (Form II) 
present for each of the following matrices: 

a. Low. Water? 

b. Low Soil? 

- 32 -
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• 

c. Med Soil? 

3.2 Are all the BNA samples listed on the appropriate 
Surrogate Recovery Summaries· for each of the 
following matrices: 

a. Low Water? 

;b. Low Soil? 

c. Med Soil? 

ACTION: Contact the TOPO to request an explanation or 
resubmittal of any missing deliverables from 
the laboratory. If missing deli verables are 
unavailable, document the effect in the Data 
Assessment. 

3.3 Were outliers marked correctly with an asterisk? 

ACTION: Circle all outliers with red pencil. 

3.4 Were two or more base-neutral OR acid surrogate 
recoveries out of specification for any sample or 
method blank? · 

If yes; were samples reanalysed? 

Were method blanks reanalysed? 

ACTION: If all BNA surrogate recoveries are ~ 10~, but 
two within the base-neutral or acid fraction do 
not meet SOW specifications, for the affected 
fraction only (i.e. acid or base-neutral 
compounds): 

1. Flag all positive results as estimated (J). 

2. Flag all non-detects as estimated detection 
limits ("UJ") when recoveries are less than the 
lower acceptance limit . 

3. Do .not qualify non-detects if recoveries are 
greater than the upper acceptance limit. 

33 -
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STANDARD OPERATING PROCEDURE 
Date: March, 2001 
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·YES NO N/A •. 

ACTION: If any base-neutral or acid surrogate-has a 
recovery of < 10%: 

1. Qualify positive results for that fraction 
as estimated (J) . 

2. Qualify non-detects for that fraction as 
unusable (R) . 

Professional judgement should be used to 
qualify data that have method blank surrogate 
recoveries out of specification in both 
original and reanalyses, Also check the 
internal standard areas. 

NOTE: Contractual ~equirements stat~ that if two 
surrogate fails acceptance criteria,within the 

'same fraction,i.e. Acid or BN, the sample must be 
re-analyzed. If sample was not re-analyzed, 
document in the Data Assessment under Contract 
Problems/Non-Compliance. 

NOTE: The laboratory must submit the following data: 

3.5 

1. If surrogate recoveries and internal standard 
responses meet the acceptance criteria in the re
analyzed sample, then the laboratory must submit 
only the re-analysis. 

2. If surrogate recoveries and/or internal 
standard responses fail to meet the acceptance 
criteria upon re-analysis, then submit data from 
both analyses. 

Are there any transcription/calculation errors 
between raw data and Form II? 

ACTION: If large errors exist, contact the TOPO to 
request an explanation orresubmittal of 
corrected deliverables_from the laboratory. 
Make necessary corrections and note errors in 
the Data Assessment. 
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4.0 Matrix Spikes (Form III} 

4.1 

4.2 

Is the Matrix Spike/Matrix Spike Duplicate 
RecoveryForm ·(Form III) present? 

Were matrix spikes analyzed at the required 
frequency for each of the following matrices: 

a. Low Water? 

· b. Low Soil? 

c. Med Soil? 

ACTION: If any matrix spike data are missing, take the 
action specified in 3.2 above. 

ACTION: No action is taken based upon MS/MSD data 
alone. However, usirig informed professional 
judgement, the data reviewer may use the matrix 
spike and matrix spike duplicate results in 
conjunction with other QC criteria and 
determine the need for some qualification of 
the data. 

ACTION: Circle all outliers with red pencil. 

5.0 Blanks (Form IV) 

5.1. Is the Method Blank Summary (Form IV) present? 

5.2 

5.3 

Frequency of Analysis: Has a reagent/method 
blank analysis been reported per 20 samples of 
similar matrix, or concentration level, and for 
each time samples are extracted? 

Has a BNA method blank been analyzed for each 
GC/MS system used? {See SOW pg. D-55/SVOA, 
Section 12.1.2.) 

~ ACTION: If any method blank data are missing, contact 
the TOPO to obtain an explanation/resubmittal 
from the lab. If resubmittals are unavailable, 
use professional judgement to determine if the 
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YES NO N/A .• 

associated sample data should be qualified. 

5.4 The validator should verify that the correct 
identification scheme for the EPA Blank samples 
were used. See page B-30, sec. 3.3.7.3 of the 
SOW for further information. 

Was the correct id~ntification scheme used for ,. 
all BNA blanks? ~ 

ACTION: Contact the TOPO to obtain resubmittals from 
the lab or make the required corrections on the 
forms. Document all corrections made by the 
validator in th~·Data Assessment under Contract 

5.5 

Problems/Non-Compliance. 

Chromatography: review the blank raw data -
chromatograms (RICs), guant. reports or data 
system printouts and spectra. Is the 
chromatographic performance (baseline stability) 
acceptable for each instrument? 

ACTION: Use professional judgement to determine the 
effect on the data. 

5.6 Are all detected hits for target compounds less 
than the CRQL for that analyte in all method 
blanks? 

Exception: Phthalate esters must be less 
five times (5x) the CRQL . 

. 0 Contamination 

NOTE: "Water blanks", "drill blanks" and "distilled 
water blanks" are validated like any other sample 
and are not used to qualify data. Do not confuse 
them with the other QC blanks discussed below. 

6.1 Do any method/reagent blanks have positive 
results (TCL and/or TIC)? 

I 
I l1l 

I 

NOTE: Water: When applied as directed in the table below 
(page 33), the contaminant concentration in method/ 
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YES NO N/A 

For: 

6.2 

instrument/reagent blanks is mu.ltiplied by the sample 
dilution factor, where necessary. 

Soil: If the lab has not already done so, the 
contaminant concentration in soil blanks is 
multiplied by 33 times·the sample dilution factor and 
corrected for %moisture (fraction of solid} where 
necessary .. 30 grams of sodium sulfate (1 gram for 
medium level soilS} are us~d to prepare the soil 
reagent/method blank as instructed on page D-54/SVOA, 
section 12.1.3. Contact the TOPO .to obtain 
resubmittals if the soil blanks are not reported in 
soil units (~g/kg). 

Do any field/rinse blanks have positive BNA 
results (TCL and/or TIC)? 

ACTION: Prepq.re a list of samples associated with each 
contaminated blank. {Attach a separate sheet.) 

NOTE: All field blank results associated to a particular 
group of samples (may exceed one per case) must be 
used to qualify sample data. Do not convert field 
blank results to account for the difference in soil 
CRQLs. Blanks may not .be qualified because of 
contamination in another blank. Field blanks must be 
qualified for surrogate, spectral, instrument 
performance,calibration and Internal standard QC 
problems. 

ACTION: Follow the directions in the table below to 
qualify TCL results due to contamination. Use 
the largest value from all the associated blanks. 
If gross contamination exists, all data in the 
associated samples should be qualified as 
unusable "R". 

I 

ili 

Flag sample result 
with a "U" when: 

Report CRQL & 
qualify "U" when: 

No qualification 
is needed when: 

lmmon 
Phthalate
Esters 

Sample cone. is 
> CRQL, but ~ lOx 
blank value. 

Sample cone. is 
< CRQL and ~ lOx 
blank value. 

Sample cone. is 
> CRQL and > lOx 
blank value. 
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Flag sample result 
For: with a "U" when: 

Report CRQL 
qualify "U" 

& 

when: 

YES NO 

No qualification 
is needed when: 

Other Sample cone. is Sample cone. is Sample cone. is 
> CRQL and > Sx 
blank value. 

Conta- > CRQL; but ~ Sx < CRQL and ~ Sx 
minants blank value. blank value. 

NOTE: Analytes qualified "U" for blank contamination 
are still treated as "hits" when qualifying for 
calibration ciiteria. 

ACTION: For TIC compounds, if the concentration in the 
sample is less than {ive times.the 
concentration in the most contaminated 
associated blank,. flag the sample data "R" 
(unusable) . 

6.3 Are there field/rinse/equipment blanks 
associated with every sample? 

ACTION: For low level samples, note in the Data 
Assessment that there is no associated 
field/rinse/equipment blank. For analytes with 
high concentration, use professional judgement 
on qualification. of these values and make a 
note in the Data Assessment. 

Exceotion: samples taken from a drinking water 
tap do not have associated field blanks . 

. 0 GC/MS Instrument Perfor.mance Check 

7.1 

7.2 

7.3 

Are the GC/MS Instrument Performance Check Forms 
(Form V) present for Decafluorotriphenylphosphine 
(DFTPP)? 

Are the enhanced bar graph spectrum and 
mass/charge (rn/z) listing for the DFTPP provided 
for each twelve hour shift? 

Has an instrument performance check solution been 
analyzed for every twelve hours of sample 
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• 

analysis per instrument? 

ACTION: List date, time, instrument ID, and sample 
number for which no associated GC/MS tuning 
data are valid. 

SAMPLE NUMBERS DATE TIME INSTRUMENT ID 

ACTION: If the TOPO cannot obtain missing data from the 
lab, reject "R" all data generated outside an 
acceptable twelve hour calibration interval. 

7.4 Have the ion abundances been no:rmalized to m/z 
198 (see SOW, page D-62/SVOA)? 

NOTE: All ion abundance ratios must be normalized to 
m/z 198, the nominal base peak, even though the 
ion abundance of m/z 442 may up to 110% that of 
m/z 198. 

ACTION: If mass assignment is in error, flag all 
associated sample data as unusable "R". 

7.5 Have the ion abundance criteria been met for each 
instrument used? 

ACTION: List all data which do not meet ion abundance 
criteria (attach a separate sheet) . 

ACTION: If ion abundance criteria are not met, the 
Region II TPO must be notified . 

7.6 Are there any transcription/calculation errors 
between mass lists and Form Vs? (Check at least 
two values, but if errors are found check more.) 
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YES NO N/A e 

7.7 Is the number of significant figures for the 
reported relative abundances consistent with the 
number given for each ion in the ion abundance 
criteria column? 

ACTION: If large errors exist, .take action as specified 
in section 3.5 above. 

7.8 Is the mass·spectrum of DFTPP acquired according 
to sec. 9.2.4.2 p. D-20/SVOA ? 

NOTE: Sec. 9.2.4.2 states that "the mass spectx-um of 
DFTPP MUST be acquired in the following manner: 
Three scans (the peak apex scan and the scans 
immediately preceding and following the apex) are 
acquired and averaged. Background subtraction is 
required, and MUST be accomplished using a single 
scan acquired no more than 20 scans prior to the 
elution of DFTPP. Do NOT subtract part of the 
DFTPP peak." See Attachment 3 for DFTPP criteria. 

ACTION: If not, then reject "R" all data analyzed under 
that particular tune. 

I 

ili 

7.9 Are the spectra of the mass calibration compound . )' 
acceptable? ll 

ACTION: Use professional judgement to determine whether 
associated data should be accepted, qualified, 
or rejected . 

. 0 Target Compound List (TCL) Analytes (FORM I SV) 

8.1 Are the Organic Analysis Data Sheets (Form I SV) 
present with required header information on each 
page, for each of the following: 

a~ Samples and/or fractions as appropriate? ~ 
b. Matrix spikes and matrix spike duplicates? ~· 
c. Blanks? 

8.2 Has GPC cleanup been performed on all soil/ 
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• 

sediment·sample extracts? 

Has the Laboratory provided the TWO most recent 
UV traces of the calibration solution? GPC 
calibration and GPC CCV?(D-39/SVOA,sec.10.3.4.4) 

ACTION: If data suggests that GPC was not performed, 
use professional judgement. Make note in 
Contract Problems/Non-Compliance section of the 
Data Assessment. 

8.3 Are the BNA Reconstructed Ion Chromatograms, the 
mass spectra for the identified compounds, and 
the data system printouts (quant. reports) 
included in the sample package for each of the 
following: 

a. Samples and/or fractions as appropriate? 

b. Matrix spikes and matrix spike duplicates 
(mass spectra not required)? 

c. Blanks? 

ACTION: If any data are missing, take action specified 
in "3 • 2 above . 

8.4 Is chromatographic performance acceptable with 
respect to: 

Baseline stability? 

Resolution? 

Peak shape? 

Full-scale graph (attenuation)? 

Other: ______________________________ ? 

ACTION: Use professional judgement to determine the 
acceptability of the data. · 

8.5 Are lab-generated standard mass spectra of 
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YES NO N/A • 

identified BNA compounds present for each sample? 

ACTION: If any mass spectra are missing, take action 
specified in 3.2 above. Note under Contract 
Non-compliance if lab does not generate their 
own standard spectra. If spectra are missing, 
reject all positive data. 

8.6 

8.7 

8.8 

Is the RRT of each reported compound within 0.06 
RRT units of the standard RRT in the continuing 
calibration? 

Are all ions present in the standard mass 
spect~m at a relative intensity greater than 10% 
also present in the sample mass spectrum? 

Do sample and standard relative ion intensities 
agree within ±20%? 

ACTION: Use professional judgement to determine 
acceptability of data. If it is determined 
that incorrect identifications were made, all 
such data should be rejected "R" ,. flagged "N" 
(presumptive evidence of the presence of the 
compound) or changed to not detected nui• at the 
calculated detection limit. In order to be 
positively identified, the data must comply 
with the criteria listed in 8.6, 8.7, and 8.8. 

NOTE 

When sample carry-over is a possibility, 
professional judgement should be used to 
determine if instrument cross-contamination has 
affected any positive compound identification. 

The maximum dilution factor permitted for low 
level soils is 30. If· a low level soil sample 
requires a dilution greater than 30, then the 
medium level method shall be utilized. (p. D-43) 
SVOA, sec. 10.6.5.4 . Document in the Data 
Assessment under Contract Problems/Non 
compliance if any low level soil was analyzed 
at a dilution factor greater than 30. 
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9.0 Tentatively Identified Compounds (TIC) 

• 

9.1 

9.2 

Are all Tentatively Identified Compound Forms 
(Form I, Part B) present? and do listed TICs 
include scan number or retention time, estimated 
concentration and "JN" qualifier? 

Are the mass spectra for the tentatively 
identified compounds and associated "best match" 
spectra included in the sample package for each 
of the following: 

a. Samples ano/or fractions as appropriate? 

b. Blanks? 

c. Are Alkanes listed in/or part of the Case 
Narrative? 

ACTION: If any TIC data are missing, take action 
specified in 3.2 above. 

ACTION: Add "N" qualifier to all chemically named 
TIC's, if missing. 

9.3 Are any TCL compounds (from any fraction) listed 
as TIC compounds? (Example: 1,2-dimethylbenzene 
is xylene - a VOA TCL - and should not be 
reported as a TIC.) 

ACTION: Flag with "R" any TCL compound listed as a TIC. 

Are any TICS reported earlier than 30 sec. before 
the first semivolatile compound, or three (3) 
minutes after the last semivolatile compound 
listed in Exhibit C SVOA?(p.D-45/SVOA,ll.l.2.2) 

ACTION: Flag with "R" any TIC compound reported. 

9.5 Are all ions present in the reference mass 
spectrum with a relative intensity greater than 
10% also present in the sample mass spectrum? 

9.6 Do TIC and "best match" standard relative ion 
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YES NO N/A • 

intensities agree within ±20%? 

ACTION: Use professional judgement to determine the 
acceptability of TIC identificati6ns. If it is 
determined that an incorrect identification was 
made, change the identification to "unknown," 
or to some less specific identification 
(example: "C3 substituted benzene") as 
appropriate. Also, when a compound is not 

9.7 

found in any blank, but is a suspected artifact 
of a common laboratory contaminant, the result 
should be qualified as unusable, 11 R11

• 

Are any TICs with responses < 10% of the internal 
standard (as determined by inspection of the peak 
areas or height} reported? 

ACTION: If yes, cross out questionable TIC(s). 

0. o- Compound Quantitation and Reported Detection Limits 

10.1 Are there any transcription/ calculation errors in 
Form I results? (Check at least two positive 
values. Verify that the correct internal ~ · 
standard, quantitation ion, and RRF were used to () 
calculate Form I result.) l.U_ 

10.2 Are the CRQLs adjusted to reflect sample 
dilutions and, for soils, sample moisture? 

ACTION: If errors are large, take action as specified 
in section 3.5 above. 

ACTION: When a sample is analyzed at more than one 
dilution, the lowest CRQLs are used (unless a 
QC exceedance dictates the use of the higher. 
CRQL data from the diluted sample analysis) . 
Replace concentrations that exceed the 
calibration range in the original analysis by 
crossing out the "E" and its associated value 
on the original Form I and substituting the 
data from the analysis of the diluted sample. 
Specify which Form I is to be used, then draw a 
red "X" across the entire page of all Form Is 

- 44.-

• 



STANDARD OPERATING PROCEDURE 
US EPA Region IX 

• thod: CLP/SOW- OLM04.2 
Date: March, 2001 

SOP HW-6, Rev. 12 . 
J)"J' • 

that should not be used, including any in the 
sununary package. 

11.0 Standards Data (GC/MS) 

11.1 Are the Reconstructed Ion Chromatograms, arid data 

YES NO N/A 

system· printouts (quant. reports) present for J_ 
initial and continuing calibration1 . ~ 

ACTION: If any calibration standard data are missing, 
take action specified in 3.2 above. 

12.0 GC/MS Initial Calibration (Form VI) 

• 

12.1 Are the Initial Calibration -Forms (Fo:nn VI) 
present and complete for the BNA fra~tion? 

ACTION: If any calibration standard forms are missing, 
take action specified in 3.2 above. 

12.2. Are the %relative standard deviation (%RSD) 
values for BNAs ~ 30% over the concentration 
range of .the calibration? 

ACTION: Circle all outliers with red pencil. 

NOTE: Although 41 BNA compounds and 7 SMC have a 
contractual minimum RRF and no maximum %RSD, the 
technical criteria are the same for all analytes. 

NOTE: Eight BNA compounds do not require a 20ng 
standard. They are 2,4-Dinitrophenol; 2,4,5-
Trichlorophenol, 2-Nitroaniline, 3-Nitroaniline, 
4-Nitroaniline, 4-Nitrophenol, 4,6-Dinitro-2-
metbylphenol, and Pentachlorophen~l. 

ACTION: If the %RSD is > 30.0%, qualify only positive 
results for that analyte "J" and do not qualify 
non-detects. When %RSD is > 90%, flag all non-

·detect results for that analyte "R" (unusable) 
and all positive results "J" (estimated)for ALL 
samples analyzed under that particular Initial 
Calibration. 
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NOTE: Analytes previously qualified "U 11 due to blank 
contamination are still considered as "hits" when 
qualifying for calibration criteria. 

12.3 Are any average RRFs < 0~05? 

ACTION: Circle all outliers with red pencil. 

ACTION: If the average RRF is < 0.05 then: 

1. "R" all non-detects for ALL samples analyzed 
under that particular Initial Calibration. 

2. "J" all positive results for ALL samples 
analyzed under that particular Initial· 
Calibration. 

12.4 Are there any transcription/calculation errors in 
the reporting of RRFs and/or %RSDs? (Check at 
least two values; if errors are found check 
more.} 

ACTION: Circle errors with red pencil. 

ACTION: If errors are large, take action as specified 
in section 3.5 above. 

NOTE: Contract Requirement: The SOW allows up to four 
of the required analytes to fail contractual %RSD 
or RRF criteria provided the %RSD is ~ 40% or RRF 
is ~ 0.010. (See Table 5, page D-67/SVOA and 
analytes marked with a "*" on Form VI for a list 
of required analytes and contractual criteria.) 
Technical criteria, however, are the same for all 
analytes. 

ACTION: If more than four analytes fail %RSD or RRF 
criteria, document in the Data Assessment under 
Contract Problems/Non-Compliance . 

. 0 GC/MS Continuing Calibration {Form VII) 

13.1 Are the Continuing Calibration Forms {Fonn VII} 
present and complete for. the BNA fraction? 

46 -
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• 

13.2 Has a continuing calibration standard been 
analyzed for every twelve hours of sample 
analysis per instrument? 

ACTION: List below all sample analyses that were not 
analyzed within twelve hours of a continuing 
calibration stan~ard for each instrument used. 

ACTION: If anyforms are missing, or no continuing 
calibration standard has been analyzed within 
twelve·hours of every sample analysis, contact 
the TOPO to obtain an explanation/resubmittal 
from the lab. If continuing calibration data 
are unavailable, flag all associated sample 
data as unusable "R". 

13.3 Does any BNA compound have a percent difference 
(%D) between the initial and continuing 
calibration RRFs which exceeds the ±25.0% 
criteria? · 

ACTION: Circle all outliers with red pencil. 

ACTION: Qualify both positive results and non-detects 
for the outlier compound{s) as estimated "J". 
When %D is > 90~, reject all non-detects for 
that analyte, "R", and qualify po~itive results 
"J" (estimated) for ALL samples analyzed under 
that particular Continuing Calibration. 

13.4 Are any continuing RRFs < 0.05? 

ACTION: Circle all outliers with red pencil. 

ACTION: If the RRF is < 0.05, qualify as unusable (R} 
associated non-detects and "J" associated 
positive values for ALL samples analyzed under 
that particular Continuing Calibration. 
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YES NO N/A • 

NOTE: Contract Requirement: The SOW allows up to four 
of the required analytes to fail contractual %D 
and RRF criteria, provided that the %-D is ~ 40% 
and the RRF is :::: 0. 010. (See Table 5 page D-
67/SVOA or analytes marked with a "*" on Form VI 
for a list of the required analytes.) Technical 
criteria, however, are the same for all analytes. 

ACTION: If more than four analytes failed %-D and RRF 
criteria, document in the_ Data Assessment under 
Contract Problems/Non-Compliance. 

13.5 Are there any transcription/calculation errors in 
the reporting of average relative response 
factors (RRF) or %-difference (%-D) between initial 
and continuing RRFs? (Check at least two values, 
but if errors are found, check more.) 

ACTION: Circle errors with red pencil . 

. _ACTION: If errors are large, take action as specified 
in section 3.5 above . 

. 4. 0 Internal Standards ·(Form VIII) 

14.1 Are the internal standard areas (Form VIII) of 
every sample and blank within the upper and lower 
limits (-50% to +100%-) for each continuing j 
calibration? JLl, 

If no, was s;3.mple re~analyz.ed? .. 

ACTION: 1. Circle all outliers with red pencil. 

2. List all the outliers below. 

ACTION: If sample was not reanalysed, document in Data 
Assessment in Contract Problems/Non-Compliance. 

- .Ll 

Sample # Internal Std. Area Lower/Upper Limit 
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(At tach additional sheets if necessary.) 
(or attach copies of Form VIlis) 

YES NO N/A 

ACTION: 1. If the internal standard ~rea count is outside 
the "upper" or "lower" limi"t, flag with "J" all 
positive results and non-detects quantitated with 
this internal. standard with the following 
exceptions: 

A. Do not qualify non-detects associated with IS · 
area > lOO%. 

B. If the IS area in the sample is < 50%, qualify 
all analytes associated with that IS estimated 
(J) . If area counts are extremely low (< 25% of 
the area in the 12 hour standard), or if 
performance exhibits a major abrupt drop-off, 
flag all associated non-detects as unusable (R) 
and positive hits estimated (Jl. 

14.2 Are the retention times of the internal standards 
within 30 seconds of the associated calibration 

·standard? 

ACTION: Professional judgement shou~a be used to 
qualify data if the retention times differ by 
more than 30 seconds. 

NOTE: Contractual requirements state that if any 
internal standard fails the acceptance criteria, 
the sample must be re-analyzed. If the affected 
sample was not re-analyzed, document in the Data 
Assessment under Contract Problems/Non
Compliance. 

15.0 Field Duplicates 

• 15.1 Were any field duplicates submitted for BNA 
analysis? 
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YES NO N/A. 

ACTION: Compare the reported results for field 
duplicates and cal6ulate the relative perc~nt 
difference. 

ACTION: Any gross variation between field duplicate 
results must be addressed in the reviewer 
narrative. However, if large differences 
exist, identification of field duplicates 
should be confirmed by contacting the sampler. 
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'3 2- t7?> 3 73&0-~I 

PART C: PESTICIDE/PCB ANALYSIS 

.. 0 Sample Conditions/Problems 

~-~ Do the Traffic Reports/Chain-of-CUstody Records 
or SDG Narrative indicate any problems with 
sample receipt, condition of the samples, 
analytical problems or special circumstances 
affecting the quality of the data? 

ACTION: If any sample analyzed as a soil, other than 
TCLP, contains 50% - 90% water, all data should 
be qualified as estimated "J". If a soil 
sample, other than TCLP, contains more than 90% 
water, qualify positive results "J" and non
detects "R". 

ACTION: If samples.were not iced, or if the ice was 
melted upon arrival at the laboratory, and the 
temperature of the cooler was elevated >: 10° C, 
flag all positive results "J" and all non-

. detects "UJ". 

ACTION: Check aqueous extraction log for sample pH, if 
adjustment was needed, it should have been 
noted in the SDG Narrative. If more 
information is needed, notify the TOPO to 
contact the lab . 

. 0 Holding Times 

2.1 Have any PEST/PCB technical holding times, 
determined from date of collection to date of 
extraction, been exceeded? 

NOTE: Technical Holding Times: Water and soil samples 
for PEST/PCB analysis must be extracted within 7 
days of the date of collection. Extracts must be 
analyzed within 40 days of the date extract~on. 

~ACTION: If technical holding times are exceeded, flag all 
positive results as estimated 11 J 11 and sample 
quantitation limits 11 UJ" and document in the 
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YES NO N/A 

:tmple 
1alyzed 

narrative that holding times were exceeded. If 
analyses were done more than 14 days beyond 
holding time, either on the first analysis or 
upon re~analysis, the reviewer must use 
professional judgement to determine the 
reliability of the data and the effects of 
additional storage on the sample results. At a 
minimum, all the data should at least be 
qualified "J", but the reviewer may determine 
that non-detects are unusable "R". 

Sample 
Matrix 

Table of Holdinq Time Violations 
(See Chain-of-Custody Records) 

Date Date Lab 
Sampled Received 

_/ r /'? . ~ 
04.-A~, ~4·· \'~ .... ~-"'h, .. ~~) 

Date· 
Extracted 

NOTE: Contractual Holding Times: Extraction of water 
samples must be completed within 5 days VTSR. 
Soil/sediment samples must be extracted within 10 
days of VTSR. This requirement does not apply to 
Performance Evaluation (PE) samples. Extracts of 
water and soil/sediment samples must be analyzed 
within 40 days following start of extraction. 

ACTION: If contractual holding times are exceeded, 
document in the Data Assessment. 

NOTE: The data reviewer must note in the Data 
Assessment whether or not technical and 
contractual holding·times were met. 

Surrogate Recovery (Form II) 

3.1 Are the PEST/PCB Surrogate Recovery Summaries 
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(Form II) present for each of the following 
matrices: 

a. Low Water? 

b. Soil? 

3. 2 Are all the PEST /PCB samples listed on the\ 
appropriate Surrogate Recovery Summary for ~ach 
of the following matrices.: 

a. Low Water? 

b. Soil? 

ACTION: Contact the TOPO to obtain an explanation or 
resubmittal of any missing deliverables from 
the laboratory. If missing deliverables are 
unavailable, document the effect in the Data 
Assessment. 

3.3 Were outliers marked correctly with an asterisk? 

ACTION: Circle all outliers-with red pencil. 

3.4 Were surrogate recoveries of TCX or DCB outside 
of the contract specification for any sample, 
method blank or sulfur clean-up blank (30-150%)? 

ACTION: In the aJasen-ce of matrix i-nterf-erence, 
qualification of the data is not required in the 
following three situations: 

I 
l.!.l 

1. When surrogates on both columns are diluted-out. 

2. When one surrogate on one column was outside 
(either above or below) the contract limits but 
above 10%- . 

..__3. When the same surrogate on both columns is 
above the contract limit . 

ACTION: If the same surrogate on both columns is be1ow 
the contract limit but above 10%, check 
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chromatograms for interference. The reviewer 
may use professional judgement, and qualify 
only those analytes which elute in the region' 
of the GC chromatogram where interference was 
observed. 

ACTION: If the same surrogate on both columns is below 
the contract limit but above 10% (with no 
interference), qualify non-detects and positive 
hits ".J" (estimated)~ 

ACTION: If recoveries for both surrogates on both 
columns are below the contract limit but above 
10%-, flag positive results and non-detects for 
that sample "J". 

YES NO N/A 

,;..' 

ACTION: If recoveries are above the contract limit for both 
surrogates on both columns, then qualify positive values "J". 

ACTION: If both surrogates on one column are below the 
contract limit but above 10%, then u~e the data 
from the other column, providing both 
surrogates on that colum.i"'l are within contract 
limits. The validator must check from which 
column the concentration is reported for each 
analyte. · If the value is reported from the 
failed column, then cross it out and use the 
value from the other column. Document this 
change in the Data Assessment. 

ACTION: If recover_y is below 10% for eith-er surrogate 
onany column, qualify positive results 11 J" and 
flag non-detects "R". 

3.5 Were surrogate retention times (RT) within the 
windows established during the initial 3-point · 
analysis of Individual Standard Mixture A (see 
Form VI Pest-1)? 

ACTION: If the RT limits are not met, positive results 
and non-detects for that sample may be 
qualified unusable, "R", based on professional 
judgement. 
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3.6 Are there any transcription/calculation errors 
between raw data and Form II? 

ACTION: If large errors exist, contact the TOPO to 
obtain an explanation or resubmittal of 
corrected deliverables from the laboratory. 
Make any necessary corrections and document the 
effect in the Data-Assessment . 

• 0 Matrix Spikes (Form III) 

4.1 Is the Matrix Spike/Matrix Spike Duplicate 
Recovery Form (Form III) present? 

4. 2 Were matrix spikes analyzed at the required 
frequency for each of the following matrices 
(one MS/MSD must be performed for every 20 
samples of similar matrix or concentration 
level) : 

a. Low Water? 

b. Soil? 

ACTION: If any matrix spike data are missing, take the 
action specified·in 3.2 above. 

ACTION: Circle all outliers with red. pencil. 

ACTION: No action is taken on MS/MSD data alone. 
However, using informed professional judgement, 
the data reviewer may use the matrix spike and 
matrix spike duplicate results in conjunction 
with other QC criteria and determine the need 
for some qualification of the data . 

. 0 Blanks (Form IV) 

5.1 

• 5.2 

Is the Method Blank Summary (Form IV) present? 

Frequency of Analysis: Has a reagent/method blank 
been analyzed for each SDG, every 20 samples of 
similar matrix and concentration level or each 
extraction batch, whichever is more frequent? 
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ACTION: If any blank data are missing, take action as 
specified above in section 3.2. If blank data 
is not available, reject "R" all associated 
positive data. However, using professional 
judgement, the data reviewer may substitute 
field blank data for missing method blank data. 

5.3 A separate Form IV should be present if part of 
an extraction batch required s~lfur removal. In 
such cases some samples will be listed on two 
blank surrunaryforms- once under the method 
blank, and once under the sulfur clean-up blank 
(PCBLK) . Was this adoitional blank raw data and 
Form IV submitted when required? 

ACTION: If sulfur clean~up blank data and 
Form. IV are missing, take. action 
as specified in 3.2 above. 

5.4 Has a PEST/PCB instrument blank been analyzed at 
the beginning of every i2 .hr. period following 
the initial calibration sequence (minimum 
contract requirement)? 

ACTION: If any blank data are missing, take action as 
specified in·section 3.2 above. 

5.5 was the correct identification scheme used for 
all Pest/PCB blanks? (See page B-30, sec. 
3. 3. 7. 3 of the SOW for further information.) 

ACTION: Contact the TOPO to obtain resubmittals or make 
the required corrections on the forms. 

5.6 

Document in the Data Assessment under Contract 
Problems/Non-Compliance all corrections made by 
the validator. 

Chromatography: review the blank raw data -
chromatograms, guant. reports and data system 
printouts. Is the chromatographic· performance 
(baseline stability) for each instrument 
acceptable? 

ACTION: Use professional judgement to determine the 
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• YES NO. N/A 

effect on the data. 

; • 0 Contamination 

NOTE: "Water blanks", "distilled water blanks" ·and 
"drilling water. blanks" are validated like any 
other sample and are not used to qualify the 
data. Do not confuse them with·the other QC 
blanks discussed below. 

6.1 

6.2 

Do any method/reagent, instrument, or cleanup 
blanks show positive hits for pest/PCBs? 

If any method blanks and/or sulfur clean-up 
blanks contain "hits" for target compounds, are 
these hits greater than the CRQL for that 
analyte? I 

6.3 In any instrument blanks, is the concentration of 
any target hit > 0.5 times CRQL for that analyt~ 
(see SOW, section 12.1.4.3.3, page D-73/PEST)? -

NOTE: Most labs will report 0. 5 times CRQLs on the · 
instrument blank Form I instead of the actual me.thod 
CRQLs. If the lab reported the actual CRQLs, then 
check if any detected hits are above 0.5 times the 
CRQLs reported on the Form I. 

ACTION: If yes to any of the above questions: note in the 
Data Assessment under Contract Problems/Non
Compliance if any method or clean-up blanks 
contain hits > the CRQL, or of instrument blank 
contained hits > 0.5 times CRQL for that analyte. 

6.4 Do any field/rinse blanks have positive pest/PCB 
results? 

ACTION: Prepare a list of the samples associated with 
each contaminated blank. (Attach a separate 
sheet) 

I 

4lf.OTE: All field blank results associated to a particular 
group of samples (may exceed one per case or one per 
day) may be used to qualify data. Do not convert 
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YES NO 

field blank results to account for the difference in 
soil CRQLs. Blanks may not be qualified because of 
contamination in another blank. Field blanks must be 
qualified for surrogate, and/or calibration QC 
problems. 

ACTION: Follow the directions in the table below to 
qualify TCL results due to contamination. Use 
the largest value from all the associated blanks. 

NOTE: When applied as directed in the table below, the 
contaminant concentration in method/instrument/ 
reagent/cleanup blanks ·is multiplied by the sample 
dilution factor, where necessary. 

If the laboratory has not already done so, the 
contaminant concentration in soil blanks is 
multiplied by 33 times the sample dilution factor and 
corrected for %moisture (fraction of solid) where 
necessary. 30 grams of sodium sulfate are used to 
prepare each soil reagent/method blank as instructed 
on page D-69/PEST, section 12.1.2.3.1. Ask the TOPO 
to contact the laboratory if the soil blanks are not 
reported in soil units (~g/kg) . · 

.. 
' 

Flag sample result 
with a "U•: 

Report CRQL & 
qualify "U": 

No qualification 
is nee.ded: 

Sample cone. > CRQL, 
but :S 5x blank. 

Sample cone. < CRQL & 
is :S 5x blank value. 

Sample cone. > CRQL 
& > Sx blank value. 

NOTE: If gross blank contamination exists, all data in 
the associated samples should be qualified as nR", 
unusable. 

6.5 Are there field/rinse/equipment blanks associated 
with every sample? Ll. 

ACTION: For low level samples, note in the Data 
Assessment that there is no associated 
field/rinse/equipment blank. For analytes with 
high concentrations, use professional judgement 
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to qualify these values and da.cument in the 
Data Assessment. 

Exception: samples taken from a drinking water 
tap do not have associated field blanks. 

7.0 Calibration and GC Performance 

• 

7.1 Are the following Gas Chromatograms and Data 
Systems Printouts for both columns present for 
all samples, blanks and MS/MSD: 

a. Peak resolution check? 

b. Performance evaluation mixtures? 

c. Aroclor lOlG/1260? 

d. Aroclors l221, 1232, 1242, 1248, 1254? 

e. Toxaphene? 

f. Low points individual mixtures· A & B? 

g. Med points individual mixtures A & B? 

h·. High points individual mixtures A & B? 

I- Instrument blanks? 

j. Were the appropriate GC columns used as 

.rh 
ili 
b 
lli 
JLL 
JLj_ 

.rU 
JLJ_ 

lLl 

specified on pg. D-10/PEST, sections 6. 23.3 to . _/_ 
6.23.3.?, in ihe SOW? ~ 

7.2 Do the chromatograms for all Individual Standard 
Mixtures and PEM analyses display single 
component analytes at.> 10% but < 100% of full. 
scale (see sections 9.3.5.8.1 thru 9.3.5.8.4, 

·pages D-30 & 31/PEST)? 

Have chromatograms for Individual Standard 
Mixtures and PEM analyses been replotted, showing 
scaling factor(s), to meet the above requirements 
when necessary? 
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NOTE:, All standard chromatograms must clearly display 
all peaks at > 10% but < 100% of full scale, and 
replotted if necessary to accorrunodate peaks not 
properly scaled in the initial chromatogram{s) . 
Both the initial and replotted chromatograms must 
be submitted with the data package. 

ACTION: If all single component peaks are not clearly 
displayed on chromatograms for all Individual 
Standard Mixtures and PEM analyses, notify the 
TOPO to obtain resubmittal of.' the necessary 
data. 

7.3 Are Forms VI PEST 1-7 present and complete for 
each column and each analytical sequence? 

ACTION: If no, take action as specified in 3. 2 above. 

7.4 Are there ~ny transcription/ calcula.tion errors 
between raw data and Forms VI? 

ACTION: If large errors exist, take action as specified 
in section 3.2 above. 

7.5 Do all standard retention times, including each 
pesticide in each level of Individual Mixtures A 
& B, fall within the windows established during 
the Initial Calibration (see Form V.I PEST-l) ?· 

ACTION: If no, all samples in the entire analytical 
sequence are potentially affected. . Check to 
see if the chromatograms contain peaks within 
an expanded window surrounding the expected 
retention times. If no peaks are found and the 
surrogates are visible, non-detects are valid. 
If peaks are present and cannot be identified 

7.6 

through pattern recognition or using a revised 
RT window, qualify all positive results "JN" 
and non-detects as unusable (R) . For Aroclors, 
the RT may be outside the·window, but the 
Aroclor may still be identified from its 
distinctive pattern. 

Are the linearity criteria for the initial 
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analyses of Individual Standards A & B within 
limits for both columns? (%RSD must be ~ 25.0 
for alpha and delta BHC, ~ 30.0 for the two 
surrogates and~ 20% for all other analytes.) 

NOTE: Contractual requirements allow up to two single 
component TCL compounds, but not surrogates, on 
each column to exceed the criteria provided the 
%RSD. is ~ 30%. (See page D-26/Pest, sec. 9.2.5.7 
in the SOW.) Technical criteria, however, are 
the same for all analytes. 

ACTION: If technical criteria were not met, qualify all 
associated positive results generated during the. 
entire analytical sequence "J" and all 
non-detects "UJ'1 

• When %RSD > · 90%, flag all non
detect results for that analyte · "R" (unusable), 
and positive results as "J" estimated .. 

ACTION: If more than two analytes failed %RSD, document 
in the Data Assessment Contract Problems/Non
Compliance section. 

YES NO N/A 

.7. 7 Is the resolution between each pair of adjacent 
peaks in the Resolution Check Mixture~ 60.0%.for j 
both colurrms? (See Form VI PEST-4.) (D-25/Pest) .ILl 

ACTION: If no, qualify positive results for compounds 
that were not adeqtlately' rescl ved "J 11

• Use 
professional judgement to determine if non
detects which elute in areas affected by co
eluting peaks should be qualified 11 N11 as 
presumptive evidence of presence or unusable 

7.8 

(R} . 

Is Form VI PEST-S present and complete for each 
Performance Evaluation Mixture (PEM) standard 
used for both initial and continuing calibrations 
(see sow section 3.12.4.4, page B-48}? 

•
ACTION: If no, take action as specified in section 3.2 

above. 

7.9 For each PEM standard, was the resolution between 
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each pair of adjacent peaks ~ 90.0% on both 
colutm1S? 

ACTION: Qualify positive results for compounds not 
adequately resolved estimated (J). Qualify 
non-detects based on professional judgement. 

7.10 Have Forms VI PEST-6 & PEST-7 been completed for 
all midpoint Individual Standards A and B used 
for initial calibration? 

For each standard, was the resolution between 
each pair of adjacent peaks ~ go;o% on both 
colullUlS? 

ACTION: If no, qualify positive results for compounds 
that.were not adequately resolved estimated 
(J) . Use professional judgement tb determine 
if non-detects which elute in.areas affected by. 

· co-elut.ing peaks should be qualified "N" as 
presumptive evidence of presence or unusable 
"R rr •. 

7.11 Is Form VII Pest-1 present and complete for each 
PEM standard analyzed during the analytical 
sequence for both columns? 

NOTE: If a PEM or Individual std mixture does not 
meet technical criteria listed on sec. 9.3.5.8.1 
through 9.3.5.8.4, it MUST be reinjected 
immediately. If the second injection meets the 
criteria, sample analysis may continue. 
Otherwise, Jl..LL data collection MUST BE STOPPED. 
Document it in the Data Assessment under Contract 
Problems/Non compliance. (p. D-31/Pest, sec. 
9.3.6.4). 

Was the %Breakdown of DDT and Endrin calculated 

YES 

) 

6 

. I 
..LU 

J 
ili 

using th~ equhations given on page D-.24/PEST, sec. ..t.!.l) 
9.2.4.8 1n t e SOW? 

Were all pesticides and surrogates in each PEM 
standard within the RT windows establ~shed during j' 
the Initial Calibration? lLl 
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ACTION: If no, take action as specified in 3.2 above. 

7.12 Has the individual percent breakdown for 
DDT/Endrin exceeded 20. O% in any PEM on either 

\ 

column? (See Form VII PEST-1.) 

- for 4, 4' -DDT? 

- for Endrin? 

Has the combined percent breakdown for DDT/Endrin 
exceeded 30.0% in any PEM on either column · 
(required for all PEM analyses)? 

ACTION: l. If any percent breakdown has failed the QC 
criteria in either PEM in·steps 2 and 17 in the 
initial calibration sequence (page D-21/Pest, 
sec. 9.2.3.4 in the SOW), qualify all samples in 
the entire analytical sequence as described in 
sections 2.a, band c below. 

2. If any percent breakdown failed the QC 
criteria in a PEM calibration verification 
analysis, review data beginning with the samples 
which followed the last in-control standard until 
the next acceptable PEM and qualify the data as 
described below. 

a. Breakdov;rn: If DDT breakdown was 
> 2.0 .-G% : 

I. Qualify all positive results for DDT with 
"J". If DDT was not detected, but DDD and 
DDE are positive, then qualify the 
quantitation limit for DDT unusable, "R". 

ii. Qualify positive results for DDD and/or DDE 
as presumptively present at an approximated 
quantity "JN". 

b . Endrin Breakdown: If endrin breakdown was 
> 20.0%: 

I. Qualify all positive results for endrin 
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YES NO N/A 

7.13 

with "J". If endrin was not detected, but 
endrin aldehyde and endrin kefone are 
positive, then qualify the quantitatio:ri 
limit for Endrin as unusable "R". 

ii. Qualify positive results for endrin ketone 
and endrin aldehyde as presumptively 
present at an approximated quantity "JN 11 • 

c. Combined Breakdown: If the combined 4,4'-DDT 
and endrin breakdown is greater than 30.0%: 

I. Qualify all positive results for DDT and 
Endrin with "J". If endrin was not 
detected, but endrin aldehyde and endrin 
ketone are positive, then qualify the 
quantitation limit for endrin as unusable 
"R". If DDT was not detected, but DDD and 
DDE are positive, then qualify the 
quantitation limit for DDT as unusable "R". 

ii. Qualify p6sitive results for endrin ketone 
and endrin aldehyde a·s presumptively 
present at an approximated quantity "JN". 
Qualify positive results for DDD and/or DDB 
as presumptively present at an approximated 
quantity "JN". 

! 
Are all percent difference (%D) values for PEM 
analytes and surrogates. on both columns :?: -25% 
and ::; +25.0%? {See Form VII PEST-1.) .rh 

ACTION: If no, qualify all associated positive results 
generated during the analytical sequence "J" and 
sample quantitation limits "UJ". 

NOTE: If the failing PEM is part of the initial 
calibration, all samples are potentially affected. 
If the offending standard is a calibration 
verification, the associated samples are those which 
followed the last in-control standard until the next 
passing standard. 

7.14 Is Form VII Pest-2 present and complete for each 
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INDA and INDB calibration verification analyzed? 

ACTION: If no, take action specified in 3.2 above. 

7.15 Are there any transcription/calculation errors 
between raw data and Form VII Pest-2? 

ACTION: If large errors exists, take action as 
specified in section 3.6 above. 

7.16 Do all standard retention times for each INDA and 

YES NO N/A 

INDB calibration verification fall within the RT l. 
windows established during the initial 
calibration sequence? (See Form VII PEST-2.) 

ACTION: If no, beginning with the samples which 
followed the last in-control standard, check to 
see if the chromatograms contain peaks within 
an expanded window surrounding the expected 
retention times. If no peaks are found and the 
surrogates are visible, non-detects are valid. 
If peaks are p~esent and cannot be identified 
through pattern recognition or using a revised 
RT window, qualify all positive results and 
non-detects as unusable (R) . 

7.17 Are all %D values for INDA and INDB calibration r ~ 
verification compounds ~ ~25.0% and ~ +25.0%? ~ 

ACTION: If the %Dis outside the ±25.0% range for any 
compound(s), qualify associated positive 
results for that compound "J" and non-detects 
"UJ 11 • The "associated samples 11 are those which 
followed the last in-control standard up to the 
next .passing standard containing the analyte(s) 
in question. If the %D is > 90%, flag all non
detects for that analyte 11 R" (unusable) . 

0 Analytical Sequence Check (For.m VIII-PEST) 

Is Form VIII present and complete for each colurnil 
and each period of analyses? 

ACTION: If no, take action 'specified in 3. 2 above. 
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8.2 was the proper analytical sequence followed for 
each initial calibration and subsequent analyses, 
and all standards analyzed at the required 
frequency for each GC/ECD instrument used.? (See 
SOW pages D-21 & D-55/PEST.) 

ACTION: If no, use professional judgement to determine 
the severity of the effect on the data and· 
qualify accordingly. Generally, the effect is 
negligible unless the sequence was grossly 
altered and/or the calibration was out of QC 
limits. 

8.3 Were all samples analyzed withiri a 12 hour time 
period beginning with the injection of an 
instrument blank and bracketed by acceptable 
analyses of the proper standards? 

ACTION: If no, use professl.onal judgement to determine 
the severity of the effect on the data and 
qualify accordingly·. Document· in the Data 
Assessment under Contract Problems/Non
Compliance.· 

8.4 If a multi-component analyte was detected in a 

YES. NO 

, 
.ili 

sample; was a matching multi- component stc;:mdard . ~ 
analyzed within 72 hours of the injection of the _ 
sample and within a valid 12 hour sequence? 

NOTE: This additional standard is for identification 
purposes only. Positive results for .Aroclors and 
Toxaphene are quantitated from the initial 
calibration. 

ACTION: If no, document in the Data Assessment under 
Contract Problems/Non-Compliance. 

Cleanup Efficiency Verification (Form IX)·. 

9.1 Is Form IX PEST-1 present and complete for each 
lot of Florisil Cartridges used? (Florisil 
Cleanup is required for all Pest/PCB extracts.) 

Are all samples listed on the Pesticide Florisil 
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Cartridge Check Form? 

ACTION: If no, take action specified in 3.2 above. If 
data suggests florisil clean-up was not 
performed, document in the Data Assessment 
under the Contract Non-compliance section. 

. 9. 2 Are percent recoveries (%REC) of the pesticide 
and surrogate·compounds used to check the 
efficiency of the florisil clean-up procedure 
within ·QC limits of 80 - 120%? 

ACTION: Qualify only the analyte(s) which failed the 
recovery criteria as follows: 

If %REC is < 80%, qualify positive resul.ts "J" 
and.non-detects "UJ". 

If any pesticide %REC was zero, flag 
non-detects "R" for that compound. 

Use professional judgement to qualify positive 
results if any recoveries are > 120%. 

NOTE: Sample data should be evaluated for potential. 
interferences if recovery of 2,4,5-trichloro
phenol was > 5% in the Florisil Cartridge 
Performance Check analysis. Document any 
problems found in the Data Assessment under the 
Contract .Probl.ems/Non-Compliance section. 

YES NO N/A 

/ 
.r6_ 

9. 3 If GPC Cleanup was performed (mandatory for. all · j 
soil sample extracts), is Form IX Pest-2 present? ill 
Are all soil samples listed on Form IX Pest-2? 

ACTION: If no, take action specified in 3.2 above. If 
data suggests GPC clean-up· was not performed 
when required, document in the Data Assessment 
under the Contract Problems/Non-Compliance 
section. 

Are the %REC values for all pesticides in the GPC 
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US EPA Region II 
Method: CLP/SOW OLM04.2 

Date: March, 2001 
SOP BW-6, Rev. 12 

calibration solution between 80 - 110%? 

ACTION: Qualify only those analytes which failed the 
recovery criteria as follows: 

If %REC are < 80%, qualify positive results "J" 
and non-detects "UJ". 

If any pesticide %REC was zero, flag 
non-detects "R" for that compound·. 

Use professional judgement to qualify positive 
r~sults if any recoveries are > 110%. 

NOTE: An Aroclor mixture containing Aroclors 1016 and 
1260 .is also analyzed during GPC calibration; 
however, Aroclor data is not listed.on Form IX 
PEST-2. The raw GPC data for Aroclors 1016/1260 
must be evaluated for pattern similarity with 
previously analyzed Aroclor standards. 

9.4 The valJdator should verify that the correct 
identification scheme for the EPA Blank samples 
were used. See page B-30, sec. 3.3.7.2 and 
3.3.7.9 of the sow for further information. 

Was the correct identification scheme used for 
GPC and Florisil blanks? 

0 Pesticide/PCB Identification 

YES NO N/A 

10.1 Is Form X complete for every sample in which a j 
pesticide or PCB was detected? lLl 

ACTION: If no, take action specified in 3.2 above. 

10.2 Are all sample chromatograms properly scaled, 
attenuated, etc. as required for proper· 
identification of single and multi-component 
analytes? (Refer to SOW sections 11.3.7.1 thru 
11.3.7.8, page D-67/Pest for specific details.) 

NOTE: Proper verification of Pest/PCB results depends 
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STANDARD OPERATING PROCEDURE 
us EPA Region II Date: March, 2001 
Method: CLP/SOW OLM04.2 SOP HW-6, Rev. 12 

•
- ~-------------:--------:=::---=::--~·h':? 

• 

YES NO N/A 

on clear, legible presentation of the raw data. 
Single component pesticides and all peaks chosen 
for guantitation of multi-component analytes must, 
appear at less than full scale. Toxaphene and · 
PCB patterns must be clearly visible to enable 
comparison with standard chromatograms. 

ACTION: If retention times or apex of peaks cannot be 
verified, or if multi-component peak patterns 
cannot be discerned, contact the WAM to obtain 
rescaled chromatograms from the lab. 

10.3 Are there any transcription/calculation errors 
between raw data and Forms lOA and lOB? 

ACTION: If large errors exist, take action as specified 
in section 3.2 above. 

10.4 Are RTs of sample compounds within the 
estqblished RT windows for analyses on both 
columns? 

Was GC/MS confirmation provided when required 
(when compound concentration is > 10 ug/mQ in the 
final extract)? 'l_l 

ACTION: Use professional judgement to qualify positive 
results which were not confirmed by GC/MS 
analysis. Qualify as unusable (R) all positive 
results which were not confirmed on a second GC 
column. Also qualify as unusable (R} all 
positive results which do not meet RT window 
criteria, unless associated standard compounds 
are similarly biased. Use professional judgement 
to assign an appropriate quantitation limit. 

10.5 Is the percent difference (%D) calculated for the 
positive sample results on both columns > 25.0%? 

ACTION: If the reviewer finds neither column shows 
interference for the positive hits, the Pesticide 
data should be flagged as follows: 
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STANDARD OPERATING PROCEDURE 
S EPA Region II 
etbod: CLP/SOW OLM04.2 

Date: March, 2001 
SOP HW-6, Rev. 12 

YES NO N/A 

% Difference 
0 - 25% 

Qualifier 
None 

26 - 70% "J" 
7~ - 100% "JN" 
100 - 200% (No Interference)· "R" 
100 - 200% (Interference detected)* "JN• 
> SO% (Pesticide value is < CRQL)** "U" 
> 200% "R" 
* When the reported %D is 100- 200%, but interference 

is detected on either colunm, qualify the data with 
"JN". 

** When the reported pesticide value is lower than 
the CRQL, and the %D is > SO%, raise the value to 
the CRQL and qualify "U", undetected. 

NOTE: For Aroclors, if the %D is > SO%, but the pattern of 
GC peaks on both colunms indicates a specific Aroclor 
is present, qualify that Aroclor "J". 

NOTE: The·lower of the two values is reported on Form· I. 
If using professional judgement, the reviewer 
rl<=>t<=>rm; nes that- t-h.::> h; nho..- rec,,l·... '·'a"' ..,,...,.,...0 -- ------- - ---- .... _ ='··-- ...... "-A L.,. .. ., ...... l''-'-'~ ...... 

acceptable, the reviewer should replace the value and 
indicate the reason for the change in the Data 
Assessment. 

10.6 Check chromatograms for fals.e negatives, 
especially the multiple-peak compounds (Toxaphene 
and the PCBs) . Were there any false negatives? 

ACTION: Useprofessional judgement to decide·if the 
compound should be reported. If the appropriate 
PCB standards were not analyzed within 72 hrs. of 
the sample(s) in question, qualify the data 
unusable "R". 

Also note in Data Assessment under Contract 
Problems/Non-Compliance if the lab failed to 
analyze Aroclor standards when required. 

1 Target Compound List (TCL) Analytes 

11.1 Are the Organic Analysis Data Sheets (Form I 
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STANDARD OPERATING PROCEDURE 
rs EPA Region :n: 
lethod: CLP /SOW OLM04. 2 

Date: March, 2001 
SOP HW-6, Rev. 12 

/?/ •• • 

• 

Pest) present with required header information on 
each page, for each of the following: 

a. Samples and/or fractions as appropriate? 

b. Matrix spikes .and matrix spike duplicates? 

c. Blanks? 

d. Instrument Blanks (per column & analysis)? 

11.2 Are the Pest chromatograms and quant. reports 
included in the sample data package for each of 
the following: 

a. Samples and/or fractions as appropriat€? 

.b. Matrix spikes and matrix spike duplicates? 

c. Blanks? 

d. Instrument Blanks (per column & analysis)? 

ACTION: If any data are missing, take action specified 
in 3.2 above. 

11.3 Is chromatographic performance acceptable with 
respect to: 

11.4 

a. Baseline stability? 

b. Resolution? 

c. Peak shape? 

d. Full-scale graph attenuation? 

e. Other: ? -------------------------------
Were any electropositive displacement (negative 
peaks} or unusual peaks seen? 

ACTION: Use professional judgement to determine the 
acceptability of the data. Address comments 
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STANDARD OPERATING PROCEDURE 
; EPA Region II 
:thod: CLP/SOW OLM04.2 

Date: March, 200~ 
SOP HW-6, Rev.· ~2 

YES NO 

under System Perfonnance section of the Data 
Assessment. 

:.0 Compound Quantitation and Reported Detection Limits 

22.1 Are there any transcription/calculation errors in 
Form I results? Check at least two positive 
results. Were any errors found? 

NOTE: Single-peak pesticide results can be checked for 
rough agreement be-~ween quantitative results obtained 
on the two GC columns. Use professional judgement to 
decide whether a large discrepancy indicates the 
presence of an-interfering compound. If an 
interfering compound is visible on. the chromatogram, 
the lower of the two values should be reported and 
qualified as presumptively present at an approximated 
quantity "JN". This necessitates a determination of 
an estimated concentration on the confirmation 
column. The narrative should indicate that the 
presence of interferences has interfered with the 
evaluation of the second column confirmation. 

22.2 Are the CRQLs adjusted to reflect sample 
·dilutions? 

ACTION: If large errors exist, take action as specified 
in section 3.2 above. 

ACTION: When a sample is analyzed at more than one 
dilution, the lowest CRQLs are used (unless a QC 
exceedance dictates the-use of the higher CRQLs 
from the diluted sample) . Replace concentrations 
which exceed the calibration range in the 
original analysis by crossing out the "E 11 value 
on the original Form I and substituting it with 
the result from the diluted sample. . Specify 
which Form I is to be used, then draw a red 11 X11 

across the entire page of all Form I's that 
should not be used, including those in the data 
sununary package. 

ACTION: Quantitation limits affected by large, off-scale 
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STANDARD OPERATING PROCEDURE 
rS EPA Region II: 
~hod: CLP/SOW OLM04.2 

Date: March, 2001 
SOP BW-6, Rev. 12 

YES NO N/A 

peaks should be qualified as unusable (R) . If 
the interference is on-scale, the reviewer may 
offer an approximated guantitation limit (UJ) for 
each affected compound~ 

NOTE: If· a sample required greater than a 10 times 
dilution, then a 10 times more concentrated analysis 
must also be performed and submitted (see SOW, page 
D-57/PEST, section 10.2.3.5). · 

ACTION: If a more concentrated analysis is unavailable, 
document in the Contract Problems/Non-Compliance 
section of the Data Assessment. Use professional 
judgement to qualify non-detects and positive 
hits below the CRQL . 

. 3. 0 Field Duplicates 

• 

13.1 Were any field duplicates submitted? 

ACTION: Compare the reported results for field duplicates 
and calculate the relative percent difference. 

ACTION: Any gross variation between field duplicate 
results must be addressed in the reviewer 
narrative. However, if large differences exist, 
identification of field duplicates should be 
confirmed by contacting the sampler . 
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RECEIVED 

JUN 16 2004 ¥ 
SDG Narrative HAZ. WASTE SUPPORT SEC. 

The enclosed data package is in response to USEPA, Region IT, Case No. 32903, and SDG No. 
BQQ91, Contract No. 68-W-03-018. Under this SDG there are 11 VOA, 11 SVOA and 10 
PEST/PCB samples received at Ceimic Corporation on May 18, 2004. 

EPAID: 
BQQ91 
BQQ92 
BQQ93 · 
BQQ94 
BQQ95 
BQQ95MS 
BQQ95MSD 
BQQ96 
BQQ97 
BQQ98 
BQQ98MS 
BQQ9SMSD 
BQQ99 

(1) Sample Receipt 

CEIMIC ID: 
040415-01 
040415-02 
040415-03 
040415-04 
040415-05 
040415-05MS 
040415-05MSD 
040415-06 
040415-07 
040415-0S 
040415-08MS 
040415-0SMSD 
040415-09 

Cooler Temperatures upon receipt were 2°C. 

Analysis 
VOA, SVOA, PEST/PCB 
VOA, SVOA, PEST/PCB 
VOA, SVOA, PEST/PCB 
VOA, SVOA, PEST/PCB 
VOA, SVOA, PEST/PCB 
PEST/PCB 
PEST/PCB ·· 
VOA, SVOA, PEST/PCB 
VOA, SVOA,PEST/PCB 
VOA,SVOA 
VOA~SVOA 

VOA,SVOA 
VOA, SVOA, PEST/PCB 

(2) Instrumentation and Column Identification 

The following instruments were used for the analyses: 

GC/ECD Analysis 

A. VOA 

MS 15 HP5972 GC/MS, 30m, 0.25mm ID, 1.4 urn, DB-624 capillary column. 
OI trap #1 0 (Scm Tenax, Scm silica gel, Scm carbon molecular sieve) 

_ _B _____ SVOA 

C. 

MS4 HP5S90Seriesll GC, HP5970BMS,30 m,0.25 mm ID, ZR·5 fused silica 
capillary column 

PEST/PCB 

AD6: HP5890ll (GC8) using 30m x 0.53mm ID, DBS rnegabore column 

I ,., 
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AD7: HP5890II (GC8) using 30m x 0.53mm ID, DB35 .megabore column 

(3) Sample Information 

An "x" qualifier is flagged by Target Thru-put software whenever the data is manually 
edited. The letter "M" for GC/MS and for GC is used on the raw data of the quantitation 
report whenever a manual integration is performed. Manual integrations are performed on 
GC/MS. and GC standards and samples when computer generated integration picks up 
only a portion of the chromatographic peak, due to software limitations. When. manual 
integrations are required, these integrations are performed using sound defensible 
professional judgment~ in order to report accurate data. Each manual integration is signed 
and dated, and reviewed by both the lab supervisor and the GC/MS Interpretation 
Specialist for GC/MS or the Organic Lab Manager for Pest/PCB. 

A. 

B. 

... '.-:· 
VOA Fraction (Method CLP SOW OLM04.3) . . 

The %moistures ofthesoilsamples were: 

Client ID: Ceimic ID: %M: 
BQQ91. 040415-01 22 
BQQ92 040415-02 20 
BQQ93. 040415-03 20 
BQQ94 040415-04 19 
BQQ95 040415-05 29 
BQQ96 040415-06 22 
BQQ97 040415-07 25 
BQQ98 040415-08 20 
BQQ99 040415-09 16 

The Relative Percent Differences (RPD) of toluene and chlorobenzene were 
flagged as outliers in the comparison of the duplicate matrix spikes. 

SVOA Fraction (Method CLP SOW OLM04.3) 

The pH and %moistureofthe soil samples were: 

Client ID: Ceimic ID: gH %M 
BQQ91 040415-01 7.7 19 
BQQ92 040415-02 8.3 28 
BQQ93 040415-03 7.4 64 
BQQ94 040415-04 7.0 12 
BQQ95 040415-05 6.7 28 
BQQ96 040415-06 7.9 36 
BQQ97 040415-07 6.8 10 
BQQ98 040415-08 6.5 46 
BQQ99 040415-09 7.2 13 

i ·~ 
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• 
c. 

• 

Manual quantitations were performed on one or more of the process files 
associated with this SDG, including sample BQQ96. The recovery of the spike 
compound N-nitroso-di-n-propylamine was flagged as an outlier in the matrix 
spike. The Relative Percent Differences (RPD) of phenol, N-nitroso-di-n
propylamine, and acenaphthene were flagged as outliers in the comparison of the 
duplicate matrix spikes; 

PEST/PCB Fraction (Method CLP SOW OLM04.3) 

All original sample extractions were performed and the extracts analyzed within 
their respective holding times. 

As described in e-mail correspondence with Mr. Steve Remaley since 06/01104, 
the laboratory received EPA Region ill cases 32833 and 32925 with a large 
number of samples containing 4,4' -DDT at hazardous waste levels (up to 0.24% 
of dry weight). Following identification ofthe various contaminated equipment, 
decontamination thereof, and bringing the laboratory back to normal production, 
we are now confident that there is no further 4,4' -DDT contamination in our lab. 
Although this contamination has been eliminated and recently extracted EPA 
samples show no 4,4'-DDT, soine of the samples reported in this SDG were 
affected: 

Method blank PBLK01, associated with all original extractions in thisSDG, 
showed a positive detect for 4,4 '-DDT at a concentration of 7.8 ppb. Therefore, all 
samples (except for sample BQQ98, ofwhich no sample material remained after 

.-:·~) j ~· :;;.:'! {~: 
the original extraction) were re-extracted 11 days after receipt (1 day out of hold y,, 
time), for which a waiver was granted. The method blank associated with there-.,:-;., __ ".;-' Ddu. .. , .::: 
extraction showed no 4,4'-DDT above the CRQL. There-extracted samples · ' 
showed positive detects very similar to the original analyses, which suggests that 
the DDT contamination may have been limited to the method blank. 

The foiiowing samples contained target anaiytes at concentrations above the 
linearity range of the initial calibration. They were diluted and re-analyzed: 

. Sample 
BQQ93 
BQQ93RE 
BQQ94 
BQQ94RE 
BQQ95 
BQQ95RE 
BQQ96 
BQQ96RE 

Dilution Factor 
10 
10 
10 
10 
10 
10 
10 
10 

· ... ) 5 
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The following Surrogate recoveries were outside the QC limits, mostly due to the 
apparent presence ofDCB in the samples: 

Sample %TCX1 %TCX2 %DCB1 %DCB2 
BQQ91 231 
BQQ94 553 513 
BQQ93 432 405 
BQQ97 200 207 
BQQ96 195 286 
BQQ95 400 405 
BQQ91RE 169 
BQQ9SMS 322 317 
BQQ93RE 378 351 
BQQ94~ .500 467 
BQQ9SRE 556 667 
BQQ9SMSD 344 344 
BQQ97RE 29 193 207 
BQQ96RE 233 281 

· The following recoveries were outside the QC limits in BQQ95MS/MSD: 

Analyte o/o MS %MSD %RPD 
Gamma-BHC 25 25 
Heptachlor 25 27 
Aldrin 23 24 
Dieldrin 13 15 
Endrin 28 26 
4,4'-DDT 154 

No other non-compliances were noted. 

Deviations from the SOW 

None other than specified above. 

End ofSDG Narrative 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, for other than the conditions detailed above. Release of the data 
contained in this hardcopy data package and in the computer-readable data submitted on diskette 
has been authorized by the laboratory manager or his/her designee, as verified by the following 
signature. 

• 

• 
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Lab Name: 

Case No.: 

SAMPLE DELIVERY GROUP (SDG) 

TRAFFIC REPORT (TR) COVERSHEET 

Ceimic Corporation Lab Code: CEIMIC 

32903 Bid Lot: D 

Contract No: 68W03018 Full Sample Analysis Price: -----------------

RECEIVEDV 

JUN 1 6 2004 ..• 
HAl. WASTE SUPPORT SEC. 

$266.00 

First Sample in SDG: BQQ9l 
'(Lowest EPA Sample Number in the first 
shipment of samples received under SDG.) 

Sample Receipt Date: __ ;___:5:..:..:/1:.:8:..:..:/2:.:0:...:0...:.4 __ _ 

Last Sample in SDG: BQQ99 
(Highest EPA Sample Number in the last 
shipment of samples received under SDG.) 

Sample Receipt Date: __ ;___:5.:...:/1:...:8.:..:/2:.:0..:..04...:...__ __ 

EPA Sample Numbers in the SDG (listed in alphanumeric order by date received) 

1. BQQ91 

2. BQQ92 

3. BQQ93 

4. BQQ94 

5. BQQ95 

6. BQQ96 

7. BQQ97 

Q 'Q{){)QQ 
V• .L.I'<.'<:./V 

9. BQQ99 

Note: There are a maximum of 20 field samples in an SDG. 

Attach Traffic Reports to this form in alphanumeric order by date received; 
(i.e. The order listed on this form) 

Date • 
11 



Ryan Montalbano 

•-=rom: 
Sent: 
To: 

Bauer, Heather [Heather.Bauer@dyncorp.com] 
Tuesday, June 08, 2004 1 :23 PM 
Jessica Muldoon (E-mail); Kristen Riley; Liz Asting (E-mail); Ryan Montalbano 

Cc: 
Subject: 

Jennifer Feranda (E-mail); Adly Michael (E-mail); Robert Toth (E-mail); Hanif Sheikh (E-mail) 
Region 02 1 Case 329031 Lab CEIMIC !Issue Laboratory problems I FINAL 

Ryan, 
Following is the resolution from Region 2. Per the Region, the lab should proceed with 

the analysis of all samples (except sample BQQ98 that has no material left) after the 
laboratory decontamination and fourth extraction. Please note the issues in the SDG 
Narrative and proceed with the analysis of the samples. Please let me know if you have 
any additional questions or problems. · 

Thanks, 
Heather· 

Heather Bauer 
esc 
Environmental Coordinator 
Regions· 1 and 2 
{703) 818-4220 
heather.bauer®dyncorp.com 

-----original Message-----
From: Sheikh.Muhammad@epamail.epa.gov 
Sent: Tuesday, June 08, 2004 1:~8 PM 
To: Bauer, Heather 
Cc: Adly Michael (E-mail); Jennifer Feranda (E-mail); Robert Toth (E-mail) 
Subject: Re: Region 02 I Case 32903 I Lab CEIMIC I Issue Laborattiry problems 

Heather, 
Yes, the lab should proceed with the analysis of all samples (except sample BQQ98 that has 
no material left) after the laboratory decontamination and fourth extraction. 

Thanks, 

Hanif Sheikh 
Alt. CLP PO 
EPA REgion 2 
Tel. 7 3 2- 9 0 6- 616 9 

"Bauer, Heather" 
To: Muhammad Sheikh, Robert Toth, Jennifer Feranda, Adly Michael 
06/08/2004 11:57 AM 
Subject: Region 02 I Case 32903 I Lab CEIMIC I Issue Laboratory problems 

Hanif, 
Following is the response from CEIMIC regarding the clean method detection blank. The 

lab is reporting that the fourth extraction was only begun yesterday, after laboratory 
decontamination was confirmed. Results on the method blank associated with this fourth 
extraction will not be available until at least Thursday. Please advise if the lab should 
proceed with the resolution provided previously. 

Thanks, 
Heather 

•
eather Bauer 
sc 

Environmental Coordinator 
Regions 1 and 2 
{703) 818-4220 
heather.bauer@dyncorp.com 

1 
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-----Original Message----
From: Ryan Montalbano 
Sent: Tuesday, June 08, 2004 12:00 PM 
To: 'Bauer, Heather' 
Subject: RE: Region 02 I Case 32903 I Lab CEIMIC I Issue Laboratory problems 

Hi Heather. 
The fourth extraction was only begun yesterday, after laboratory decontamination was 
confirmed. Results on the method blank associated with this fourth extraction will not be 
available until at least Thursday. 

-Ryan 

Ryan Montalbano 
Supervisor, Inorganic Chemistry Laboratories 
Ceimic Corporation 
10 Dean Knauss Drive 
Narragansett, RI 02882 
(401)782-8900 
Fax (401)782-8905 
rmontalbano@ceimic.com 

-----Original Message----
From: Bauer, Heather 
Sent: Tuesday, June 08, 2004 11:38 AM 
To: Jessica Muldoon (E-mail); Kristen Riley; Liz Asting (E-mail); Ryan Montalbano 
Subject: Region 02 I Case. 32903 I Lab CEIMIC. I Issue Laboratory problems 

Ryan, 
Region 2 would like to know if the method blahk used for the fourth extraction was 

clean. Please let me know as soon as possible. 

Thanks, 
Heather 

Heather Bauer 
esc 
Environmental Coordinator 
Regions 1 and 2 
(703) 818-4220 
heather.bauer®dyncorp.com 

-----Original Message-----
From: Sheikh.Muhammad®epamail.epa.gov 
Sent: Tuesday, June 08, 2004 11:33 AM 
To: Bauer, Heather 
Cc: Adly Michael (E-mail); Jennifer Feranda {E-mail); Robert Toth (E-mail); 
Karras.George®epamail.epa.gov 
Subject: Re: Region 02 I Case 32903 I Lab CEIMIC I Issue Laboratory problems 

'Hi Heather, 
Please advise the lab to proceed with the analysis of all other samples in the case. 

Since there is no material of sample BQQ98 left for extraction, it cannot be analyzed. 
Here is a question for the lab: Was the method blank for samples that required fourth 
extraction clean? 

Hanif Sheikh 
Alt. CLP PO 
EPA REgion 2 
Tel. 732-906-6169 

"Bauer, Heather" 
To: Jennifer Feranda, Adly Michael, Robert Toth, Muhammad Sheikh 
06/08/2004 08:35 
Subject: Region 02 I Case 32903 I Lab CEIMIC I Issue Laboratory problems 

2 122G 

• 

• 



))/ 

Hanif, 
CEIMIC is still waiting for a resolution to the other issue for Case 32903. This issue 

is that they do not have any material remaining for sample BQQ98 to perform any type of 

•
Pest/PCB extraction. All previous extractions are associated with method blanks that have 
high levels of DDT. Please advise on how the lab should proceed. 

Thanks, 
Heather 

Heather Bauer 
esc 
Environmental Coordinator 
Regions 1 and 2 
(703) 818-4220 
heather.bauer®dyncorp.com 

-----Original Messag~----
From: Ryan Montalbano 
Sent: ·.Monday, June 07, 2004 5:03 PM 
To: 'Bauer, Heather' 
Cc: Tara Dameron (E-mail) 
Subject: RE: Region 02 I Case 32903 I Lab CEIMIC I Issue Laboratory problems I FINAL 
Importance: High 

Heather/Tara, 
Please advise on the other issue: namely that there is no material remaining of sample 
BQQ98 to perform any type of Pest/PCB extraction whatsoever. All previous extractions are 
associated with method blanks that have high levels of DDT. 

Thanks! -Ryan 

Ryan Montalbano 
Supervisor, Inorganic Chemistry Laboratories 
Ceimic Corporation 
10 Dean Knauss Drive 
Narragansetti RI 02882 
(401)782-8900 
Fax. (401)782-8905 
rmontalbano@ceimic.com 

-----Original Message----
.From: Bauer, Heather 
Sent: Monday, June 07, 2004 4:44 PM 
To: Jessica Muldoon (E-mail); Kristen Riley; Liz Asting (E-mail); Ryan Montalbano 
Cc: Adly Michael (E-mail); Jennifer Feranda {E-mail); Robert Toth (E-mail); 
Sheikh.Muhammad@epamail.epa.gov 
Subject: Region 02 I Case 32903 I Lab CEIMIC I Issue Laboratory problems l FINAL 

This is Tara Dameron. Heather has left for the day. 

Per Region 2, the lab should proceed with using Sample BQQ95 as the PEST MS/MSD. Let me 
know if you have any questions or problems. 

Thanks, 
:rara 

Heather Bauer 
esc 
Environmental Coordinator 
Regions 1 and 2 
(703) 818-4220 

.heather. bauer®dyncorp. com 

-----Original Message-----
From: Sheikh.Muhammad@epamail.epa.gov 
Sent: Monday, June 07, 2004 4:23 PM 
To: Bauer, Heather 
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Cc: Adly Michael (E-mail); Jennifer Feranda (E-mail); Robert Toth (E-mail) 
Subject: Re: Region 02 I Case 32~03 I Lab CEIMIC I Issue Laboratory problems 

Hi Heather, 
Yes, th~ lap can use sample BQQ95 as the Pest/PCB MS/MSD. 

Hanif sheikh 
Alt. CLP PO 
Region 2 
Tel (732) 906-6169 

"Bauer, Heather" 
To: Jennifer Feranda, Adly Michael, Robert Toth, Muhammad Sheikh 
06/07/2004 02:58 PM 
Subject: Region 02 I Case 32903 I Lab CEIMIC I Issue Laboratory problems 

Following is an email from CEIMIC regarding Case 32903. The lab is reporting that several 
of the samples require a fourth extraction for Pest/PCB due to a contamination of all 
samples and blanks with 4,4'-DDT. The source of the contamination was determined to be a 
series of samples from an unrelated CLP Case from Region 3, which required 100x -
l,OOO,OOOx dilutions for DDT. Sample BQQ98 was listed on the TR/COC as.the MS/MSD 
sample, does not have any material left with which to perform the fourth set of 
extractions. It has been completely consumed by the BNA extraction and the first three 
Pest/PCB extractions. The lab would like to use sample BQQ95 as the Pest/PCB MS/MSD 
instead. Please advise on how the lab should proceed. 

Thanks, 
Heather 

Heather Bauer 
·esc 
Environmental Coordinator 
Regions 1 and 2 
(703) 818-4220 
heather.bauer@dyncorp.com 

This is a PRIVATE message. If you are not the intended recipient, please delete without 
copying and kindly advise us by e-mail of the mistake in 
delivery. NOTE: Regardless of content, this e-mail shall not operate to bind esc to any 
order or other contract unless pursuant to explicit written agreement or government 
initiative expressly permitting the use of e-mail for such purpose. 

-----Original Message----
From: Ryan Montalbano 
Sent: Monday, .June '07, 2004 3:00 PM 
To: Heather Bauer (E-mail) 
Subject: RE: Case 32903 samples to be reextracted, no mass remaining for one 

Hi Heather. 
Several samples in Case 32903 require a fourth extraction for Pest/PCB. The reason for the 
three re-extractions is contamination of all samples and 
blanks with 4,4'-DDT. The source of the contamination was determined to be a series of 
samples from an unrelated CLP Case from Region 3, which required 100x - 1,000,000x 
dilutions for DDT. Sample BQQ98 in Case 32903, being an assigned MS/MSD sample, does not 
have any material left with which to perform the fourth set of extractions. It has been 
completely consumed by the BNA extraction and the first three Pest/PCB extractions. Please 
advise. A Pest/PCB MS/MSD will be extracted on sample BQQ95 instead. 

Thanks! -Ryan 

Ryan Montalbano 
Supervisor, Inorganic Chemistry Laboratories 
Ceimic Corporation 
10 Dean Knauss Drive 
Narragansett, RI 02882 
(401)782-8900 
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